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The Latest Home And Office Products 


Videocon 
Launches 
Flagship Infinium 
Graphite 
Smartphone 

5MP front camera for selfie 
lovers 

V ideocon has launched its new 
Infinium Graphite flagship smart- 
phone, powered by Android KitKat 
4.4, in India. The phone has been 
launched keeping in mind the recent 
trend of clicking selfies and, to serve 
this purpose, the phone features an 
advanced 5MP front camera. It sports 
1GB RAM, 8MP rear camera, dual-sim 
support, 11.9cm (4.7-inch) HD LTPS 
OGS display with Corning Gorilla 
Glass 3 protection and 1.3GHz quad- 
core processor. The smartphone has 
an in-built storage of 16GB that can be 
expanded to 32GB via microSD card. 
The connectivity options include Blue- 
tooth 4.0, Wi-Fi, Micro-USB, GPRS/ 
EDGE and 3G. It has a quad-core chip 
from MediaTek. Several apps, such as 
Hungama music app, V-Safe SOS, Try 
& Buy Gameloft Gamesa and V-Secure, 
come pre-loaded. Some special effects, 
like flip-to-mute or reversal silence, are 
also integrated into the device. 



HTC Launches RE Camera 

Camera resembling a miniature submarine periscope 


T he Taiwanese giant, for the first 
time, has introduced something 
beyond its standard smartphones and 
tablets line — RE action camera. It fea- 
tures 16MP sensor with a 146-degree 
ultra-wide-angle lens (f/2.8) and is 
capable of recording 1080p video at 
30fps. HTC has developed RE camera 
as a waterproof device with IPX7 cer- 
tification, which gets enhanced to IPX8 
rating by adding the waterproof cap. 

The RE camera has a built-in grip 
sensor that switches-on the device 
upon detecting a grip. It is backed by 
820mAh battery, enough for shooting 
10 minutes of continuous full-HD vid- 
eos. It sports 32MB ROM and 256MB 
of DDR RAM, along with microSD 
card support. On connectivity front, 
the device supports Bluetooth, Wi-Ei 


802.11b/ g/n and micro-USB options. 

While the RE camera is compatible 
with both Android and iOS devices, 
the application to support compat- 
ibility will soon be made available to 
download for both operating systems. 


Price: ^ 9990 



Google Nexus 9 Launched in India 

Bigger is better! 


T he much-awaited large-screen 
tablet in the Nexus line-up, fol- 
lowing Samsung-made Nexus 10, 
has been launched in India. Nexus 9 
is available in two versions — 16GB 
Wi-Ei and 32GB Wi-Ei + LTE. The tab- 
let is powered 
by Android 5.0 
Lollipop and 
dual-core 64-bit 
NVIDIA Tegra 
K1 processor. It 
features 22.6cm 
(8.9-inch) dis- 
play, 2GB RAM, 

NEC, 8MP rear 
camera and 
1.6MP front 
camera. 

The tablet 
also features 
dual front-fac- 

V 


ing speakers with HTC BoomSound, 
Wi-Ei, Bluetooth 4.1 and 6700mAh 
battery. It comes in two colour vari- 
ants: indigo black and lunar white. 

Price: ^ 28,990 for the 
16GB version 
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Batteries 





J ^ ^ it) ^ 


Semiconductors 




*e 


Materiais 


%> 


Industrial Devices 


^ A 

If'M 



•Sensors 

• Factory Automation Sensors 

• Resistors 

• Capacitors 
•Inductors (Coils) 

• Thermal Solutions. EMC Components, 
ESD Components. Surge Components 

• Fuses. Thermistors 
•Relays 

• Comectors 

• Switches 

• Potenliorvneters, Enorxiers 


• Microcomputers 

• Logic LSIs 

• Analog ICs 

• Discrete Devices 

• Opto Electronic Devices 

• Radio Frequency Devices 

• Power Devices 

• Image Sensors 

• System LSIs 

• Camera Module 


• Circuit Board Materials 

• Advanced Films (Optical Films) 

• Semiconductor Encapsulation 
Materiais 

• Adhesive Materials. 

Sealing Materials 

• Plastic Molding Compound 
•Thermal Insulation Materials 
•Thermal Solutions 


• Optics Components 

• Acoustic Components 
(Speakers) 

• Communication Devices 

• Display Devices 

• Input/Output Units 

• Power Supplies, Hybrid ICs 

• Monetary Devices 

• Electromagnetic 
Wave Shield Films 



• Nickel Metal Hydride 
Batteries 

• Lead-Acid Batteries 

• Lithium Batteries 

• Lithium Ion Batteries 

• Dry Batteries 

• Battery Chargers 


Recording Devices 



• Super Multi Drives 

• Blu-ray DiscTM Drives 

• Archival grade Blu-ray Discs 

• Industrial SD Memory Card 

• MicroSD Card 
•eSD 


Factory Automation Devices 



fl 


Motors/ Compressors 





• Programmable Controllers 

• Programmable Displays (HMI) 

• Machine Vision Systems 

• Energy Consumption 
Visualization Componefrts 

• Laser Markers 

• UV Curing Systems 

• Wire-saving Systems 

• Static Control Devices 


• Motors for Factory Automation 
8t Industrial Application 

• Motors for Appliance 
& Automotive 

• Compressors 
•DC Pumps 

• Cooling Fans 

• nanoe^ 
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The Latest Home And Office Products 



GizMo 

ByTes 


Union Tourism Ministry 
launches travel app for tourists 

The government of India has launched 
an Android based travel app, Tripga- 
tor, to boost tourism. This app will 
provide travel-related information to 
tourists in India like hotel charges, 
hotel availability, air ticket fare rates 
and key attractions of any tourist place 
across the country. Equipped with in- 
tegrated maps and geo-location based 
discovery details, this app will enable 
users to plan trips with ease. This non- 
commercial app offers an appealing 
user interface and aims to cater to 
both domestic as well as international 
travellers. 

Health app hy Microsoft 

The company has introduced a health 
app, termed as 'Microsoft Health,' 
which provides user cloud services, ca- 
pable of storing and combining health 
and fitness data. The app is available 
across all leading platforms— Android, 
iOS and Windows— via respective app 
stores. According to the company, 
the cross-platform Microsoft Health 
service can collect information from 
Microsoft's Band (featured in this is- 
sue) as well as other devices. 

All-in-one PC with projector 
and 3D scanner from HP 

The IT giant, HP, has developed 
a desktop named 'Sprout' that 
eliminates the use of keyboard and 
mouse. This new machine by HP will 
allow users to input their ideas via 
wide-mat, similar to a giant mouse 
pad, resting in front of the video 
monitor, eliminating the use of key- 
board and mouse. Using this board, 
anything sketched or written by a 
user would be captured by sensors in 
the mat and anything placed on top 
of the mat would be photographed 
or scanned by the overhead camera, 
transforming anything into digital 
content. Expected to launch in India 
soon, the PC will come with apps like 
Dreamworks Animation, Skype and 
Evernote pre-installed on it. 


IBall Unveils Slide Tablet WQ149 

A laptop when you want it, a tablet when you need it 





• Ball, in collaboration with Intel 
Xand Microsoft, has launched what 
is a seamless combination of tablet 
and PC. This device gives you the 
performance of a tablet and versa- 
tility of a laptop. Running on the 
latest Windows 8.1 OS and pow- 
ered by the Intel Atom 
Z3735D (2M Cache, up to 
1.83GHz), iBall Slide 
Tablet will 
help us- 
ers man- 
age their 
PC-related business 
requirements and also necessitate 
entertainment simultaneously with 
much ease. The tablet comes packed 
with several free licenses, including 
Microsoft Office and 1TB OneDrive 
cloud storage for one year. 

The WQ149 is bundled with 
magnetic pogo pin keyboard with 
touch pad and cover, and performs 
faster with multi-tasking capabilities 
due to 2GB DDR3 RAM and 32GB 
built-in storage (expandable up to 
64GB). It comes loaded with 5MP 


processor 


Price: ^ 21,999 


auto-focus camera with flash and 
a front 2MP camera for video chat- 
ting. The 25.6cm (10.1-inch) screen 
features IPS WXGA (of resolution 
1280x800) technology. Making con- 
nectivity simpler to other devices is 
HDMI port and the built-in 3G SIM 
slot that enables anywhere, anytime 
connectivity. Bringing in the new 
experience, WQ149 lets you do eve- 
rything you can do on a laptop and 
more. 


Microsoft Fitness-Tracking Band 
Launched 


Putting fitness in your hands 

M icrosoft has finally unveiled its 
much-awaited fitness-tracking 
gadget called Microsoft Band. Apart 
from providing access to ten different 
sensors to track steps, heart rate and 
more, the band's touch screen also sup- 
ports text, email and Twitter. 

The device features a built-in UV 
sensor, which helps in detecting stress 
levels, sun exposure and a galvanic 
skin response measurement. Using the 
in-built GPS, the voice based virtual 
assistant Cortana will provide driving 
directions, sports and traffic informa- 



tion, stocks details, weather updates 
and much more. Microsoft claims that 
the device can last up to 48 hours up on 
a single charge. It is compatible with all 
leading platforms — Android, iOS and 
Windows. 
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Now Available! 
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Nl Multisim Component Evaluator Mouser Edition 


Download for FREE now 

at mouser.in/MultiS("iiu’' 



Free, Easy-to-Use and Fully 
Integrated Circuit Simulation 
Tool from PCB Design to BOM 

- All-in-one tool, including schematic 
capture, simulation, PCB layout & BOM 

- Over 100,000 of the Industry's leading 
manufacturer components built-in 

Newest components from Mouser 
included with parts database updates 

Faster and more advanced autorouter 

Supports unlimited board size and 
layers 

FREE 



India 


4^91 80 4265 0000 


Authorized distributor of semiconductors 
and electronic components for design engineers. 
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Buyers’ Guide 


No More Drained Batteries With The 
Right Portahle Charger 

Although not very old, portable chargers have grabbed attention really fast. It is a perfect 
accessory, whether you are a professional on-the-go or an entertainment freak. But choosing 
the right one for you, out of the many options available in the market, can be quite a task 


DIKSHA GUPTA 

O ne of the biggest issues that a 
smartphone user constantly 
faces is the ever-draining bat- 
tery of his device. A smartphone is use- 
less without the usage of applications 
and Internet connectivity, and such 
extensive usage of the device results in 
a drained battery. 

Portable chargers are not just an 
additional accessory to your gadget 
but also a necessity these days. These 
come in all shapes, sizes and con- 
figurations, and keep your device 
fuelled while you are away from a 
charging point. There are a host of 
local and branded options available 
in the market, but we suggest that 
you make an informed choice while 
buying one for yourself. So here are 
a few considerations that you must 
keep in mind while buying the best 
portable charger for yourself. 

PORTABLE CHARGERS AVAILABLE IN INDIA 


Eveready UC 05 
Ultima Mobile Power 
Portable USB Charger 




1 - 

^320 

Short-circuit protection 

The prices mentioned here are from various e-commerce portais and are subject to change. 




Sony USB Portable Charger Xiaomi 1 0,400mAh Ml ERD 4400mAH Battery- Samsung Portable 

10,000mAh CP-F10L USB Charger Portable USB Charger Portable Power Bank 10,000 mAh 
Power Bank Power Bank 



Price ^4999 ^899 ?1000 ?1057 

USP Fast-charging with two USB Auto-detects device connec- Four-hour charging cycle on LED battery status indicator 

ports and high output of maxi- tion and removal. Supports 5V-1Amp. with torch light on top. 

mum 3.6A. high-voltage input limit. 

Feedback protection. 



A portabie charger charging two devices at the same time 


Evaluate your need to 
evaluate capacity 

You will need a portable charger if you 
carry multiple gadgets or your device's 
battery consumption is high. Before 


buying one, figure out your device's 
battery consumption and the number 
of times a day you charge it. 

A battery capacity is expressed 
in milliamp hours, or mAh. Large 
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devices have bigger batteries and 
these draw more power too. A tab- 
let like an iPad will have a much 
bigger battery as compared to a 
smartphone like an iPhone. So, a 
bit of calculation on how much bat- 
tery gets exhausted in how many 
hours will go a long way while 
choosing a portable charger. 

Capacity or portabiiity 

If you choose a portable charger 
that is high on capacity, most 
likely it will not be avail- 
able in an easily portable 
option. The bigger the ca- 
pacity, chances are 
that the port- 
able charger 
is heavier and 
not-so-port- 
able. So, a 
monster-size 
charger may 
not fit in your 
bag so easily. 

Hence, it is ad- 
visable that you choose the right 
capacity instead of being greedy 
for a higher-capacity charger, if 
you want to keep it with yourself 
at all times. 

Faster charging 

You must have read about the 
chips that enable fast charging in a 
device. Some good chargers come 
fitted with simple integrated chips, 
or ICs, that ensure safe and speedy 
charging. These chips are smart 
enough to recognise the state of 
the device and then charge it ac- 
cordingly. 

When your device's battery is 
completely exhausted, you should 
not charge it with full-force. Instead, 
you should pre-charge it till a safe 
level. After that, you can opt for the 
fast-charging option. The speed of 
charging will depend on how ad- 
vanced the chip used in the charger 
is. A good-quality chip will reduce 
the voltage when the device's bat- 
tery has reached its full capacity. 


eventually switching it off once the 
battery is fully-charged. Going for a 
portable charger fitted with one of 
these chips is a good idea. 

Quality matters 

What matters the most in a port- 
able charger? Obviously, its bat- 
tery! A charger is considered to 
be good when it has good-quality 
lithium-ion battery. 

Experts believe that batteries 
from companies based in Japan are 
the best, including those from Pa- 
nasonic and Sanyo, as 
these are built-to- 
last. Products 
from a good 
Korean com- 
pany like 
Samsung 
are also con- 
sidered good 
with respect to 
offering high-perfor- 
mance and value-for-money. 

However, it is not easy to 
detect which cell is being used in 
the battery. Thus, one should do 
some research before investing in 
a charger. 

Having said that, one should 
also remember that nothing lasts 
forever, and so is the case of a 
battery. A lithium-ion battery nor- 
mally lasts for 500 cycle charges 
on an average. The battery's 
capacity gradually goes down, 
leading to shorter charge cycles. 

The cable length 

Although most chargers allow us- 
ers to use charging cables of their 
own, checking the length of the 
cable is a great idea. Check if you 
are getting a short or reasonably- 
long cable with the charger. 

Checking features like LED 
battery indicator can also prove to 
be useful, which is truly a welcome 
feature, particularly for those who 
tend to be forgetful. • 


The author is a senior assistant editor at EFY 




SHAVISON 


Peripherals for Industrial Automation 



Operating Mocks 

ON Delay. Interval, Star Delta. Cydic ON 
First OFF First. Forward-Pause-Reverse, 
True power OFF 

Time Ranges 

30 Sec. 60 Sec. 3/10/30/60 SecA4in. 
1/3/10/30 SecAtin/Hr. 1/2/4/8 SecA«in/Hr. 
1/10 Sec/Min/Hr 

Output Contact 

# SPOT (1 ao) 

# DPOT (2 C/O) 

Contact Rating 

5A@230VAC/24VDC 

Supply Voltage 

1 10VAC. 230VAC. 415VAC. 24VAC/DC. 
20-240VAC. 12-240VDC 

m- 

Hooters 
with Flasher 

Size 

72*72mm 

96*96mm 

144*144mm 

Tone 

2 Tone. 4 Tone.1 lOdB Output. 

Fiasher 

With Flasher /Without Flasher 

Accept 

Function 

Push Button On Front and/or Terminals 
on Back 

Volume Control 

Yes. 10 to 100% 

Supply Voltage 

230VAC.24VDC. 

20-240VAC.1 2-240VDC 


Also Available 

• SMPS (Din Rail Mount) 

• Relay Interface Modules 



• SSR Interface Modules 

• FRC/ D-SUB connector 

• Opto Interface Modules 

• Diode/ Resistor Modules 

• Power Distribution Modules 

• Redundancy Modules 

• Analog Signal Converters 

• Dedicated Controller 

• Products For Special 
Applications 


ers 

% 






SHAVISON 


Website; www.shavis9n.com 
Email; shavison@shavison.com 

SHAVISON ELECTRONICS PVT, LTD. 


Unit No. G-5, B Wing, Udyog Bhavan No. 2, Plot K-3. 
Anand Nagar MIDC , Ambernath (E) 421 506 , MH . India. 
TeleFax: »91-251>2620417/ 2620427 Cell: •►91 98 203 62980 
Ahmedabad : Integrated -09825709665 Ahmednagar Tech Edge 
Controls ■ 09822012595 Ambernath : Chaudhary Enterprises - 
09622066303 Ankteshwar / Bharuch : Maharshi -09879061845 
Aurangabad : Chintamani Electricals • 09850045468 Baroda : 
Omega Instrumentation - 09687513744 Banglore : 

Certitude Tech - 08861876624 Chennai : Shree Krishna 
Enterprises - 09840332195 Deepak Agencies - 09840440065 
Kochi : Alliance Automation - 09020480777 Coimbatore : 
Suriya - 09843356059 Delhi : Powertech - 09212260995 
Durg : Aditya - 09827111400 Goa : Kedar- 09850041672 
Jalna: Tech Edge - 09822012595 Karnal : Powertech - 
09212260995 Kolhapur : Kedar - 09850041672 Madurai : 
Jagan Industrial Traders - 09843062834 Mumbai ; Lohar Chawl 
: A Harial -09321085554 Mahavir - 09821022778 Mulund; 
Yogesh - 9322251679 Andheri: Kalpesh - 9322231500 Nasik: 
Nasa - 09422271456 Noida : Nelumbo - 09560311660 
Pune : Pendse Electrical - 09325093840 Shrirampur: Tech 
Edge Controls - 09822012595 Silvasa : Vian - 09824700675 
Thane : VE Electricals - 0981 9646729 Vasal : Plaschem - 
09371048482 Dealers eMu»sollcitBd1 
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M h-End Tablets 
e in India 


Planning to purchase a tablet PC? Look no further! There are tablet PCs available in almost 
all price segments in India. Even though a number of options are available below ? 20,000, 
the premium range of tablets is above this price 

WWW.EFYTIMES.COM These tablets are known for their per- ^ 31,900, while Samsung Galaxy Tab 

formance and quality. Apple launched S 8.4 is available for ^ 43,090. If you 
• Pad Air, iPad Mini 2 and Samsung iPad Air 2 and iPad Mini 3 last are looking to buy a high-end tablet, 

1 Galaxy Tab S 8.4 and 10.1 are some month — to be available in India soon. here are the options that you may 

of the high-end tablets in India. Apple iPad Air is priced at consider. 



16GB iPad Air Wi-Fi 
variant is priced at 
? 31,900 




Gaiaxy Tab S 8.4 
is priced at 
^ 43,090; 

Gaiaxy Tab S 
10.5 is priced at 
^ 44,800 


l.iPad Air 

> 24.6cm (9.7-inch) retina dis- 
play 

> Apple A7 x64-bit processor, 
M7 motion co-processor 

> 5MP primary camera, 1.2MP 
front-facing camera 

> 16GB internal memory 

> Wi-Fi, 3G (optional) 

> iOS8 


2. iPad Mini 2 

> 20.1cm (7.9-inch) LCD display 
of 2048xl536px (326ppi) resolu- 
tion 

> Apple A7 x64-bit processor, 

M7 motion co-processor 

> 5MP primary camera, 1.2MP 
front-facing camera 

> 16GB internal memory 

> Wi-Fi, 3G (optional) 

> iOS8 


3. Samsung Galaxy Tab S 
series 

> 26.7cm (10.5-inch) and 21.3cm 
(8.4-inch) AMOLED display of 
2560xl600px 

> Octa-core processor (1.9GHz + 
1.3GHz quad core); 3GB RAM 

> 8MP primary camera, 2.1MP front- 
facing camera 

> LTE, Wi-Ei, Bluetooth, DLNA, NEC 

> 16GB internal storage; microSD 
support up to 128GB 


4. Acer Iconia W4 

> 20.3cm (8-inch) IPS LCD 
display of 1280 x 800px 

> 1.8GHz Intel Atom quad-core 
processor; 2GB RAM 

> 5MP primary camera, 2MP 
front-facing camera 

> Wi-Ei, Bluetooth 

> 32GB or 64GB internal memory; 
microSD card support 

> Windows 8.1, Office Home and 
Student 2013 edition 



16GB variant is 
priced at ^ 24,999; 
64GB variant is 
priced at ^ 26,999 


5. Huawei Honor X1 

> 17.8cm (7-inch) FTPS display of 
1200xl920px 

> 1.6GHz quad-core processor; 

2GB RAM 

> 13MP primary camera, 5MP front- 
facing camera 

> 3G, Wi-Ei, Bluetooth 

> 16GB internal memory; microSD 
support up to 32GB 

> Android v4.2 (Jelly Bean) 


The prices mentioned here are from various e-commerce portais and are subject to change. 




— 
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Priced at ^ 19,999 
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14th international Conference 
on Embedded Systems 


28th International Conference ,r- 

on VLSI Design v 




January 3-7, 2015 | Hotel Leela Palace, Bangalore, India 


Theme: ^loT: Buildiii^a SmacyCmltifctd^ ^odd’ 


% . 
11 


Confirmed Sponsors 

(jnt^ Quauco/vwv 

ARM SaiDisk 

f: XILINX. CaMgRB' 
cadence cyient 
synopsys maxLin^ 

Media Partners j 

sillconindia I 


[Technical Co-Sponsors j 
@ AliSA 

VI*SI Himyty of India (VSI) ^ * — 

4>IEEE <lJComp^uter 

society 


The 28(h Inlernaliunal Cunfcrence un VLSI Design und 14fh Internafiunal Cunrerence on Embedded Systems 
will be held during January 3>7, 2015 at Bengaluru, Karnataka, India. The theme for the conference this year is 
"* *IoT - Building a Smart Connected world". Tliis 5 day conference comprises of: Tutorials during the first two days, 
followed by 3 days of conference. 

Internet of Things (loT) is on the verge of transforming every aspect of everyday life - a paradigm shift in how we 
interact w ith the environment and amongst each other. loT centric solutions have potential to transform the world & 
India completely, primarily in the domains that are main stay of existence - Energy, Water, Healthcare, Agriculture, 
Education, Security to name a few. loT in combination w ith sensors and wearables herald enormous opportunities 
for fundamentai/Applied R&D in chip design, system engineering, new materials, sensors, communication, embedded 
software. Big Data/ Analytics and various allied fields. The conference will see and hear experts from various Industries 
& Academic institutes and Engage in discussion on the diverse aspects of loT, opportunities for the World & India and 
about its transformational impact on ‘‘Building a .Smart Connected World". 

This conference is an unique international platform that's a confluence of all stake holders of the cco-system • 

Industry, Academia, Researchers, Innovators, Regulators, coming together to present and di.scuss current topics 
in VLSI Design, Electronic Design Automation, Electronic .System Design, Product Design and Enabling 
Technologies, in the form of Research papers. Industry presentation sessions along with Exhibits, Keynotes, 

Panel discussions. Design Contest and User forum. 

VLSI Design 201 5's organizing committee invites all of you to Bengaluru, hub of VLSI Design, Electronic System 
Design and Embedded Software in India and world over. 

IMPORTANT ACTiym^ 

• Visionary Keynotes by Industry & Technolog> Experts 

o Experts from Intel, Qualeomm, Xilinx, .Mentor Craphies and .Many more 

• Resenrrh Papers, Inviteit Technical talks on Wide Variety of Topics in VI, SI & Embedded Systems 

o Special sessions on Bio-Chips, Sensors and other topics 

• Exciting Panel Discussions on Leading Technology & Business Trends, e.g. 


^lEEE ^^semi 

Bangalore SectKxi 


8Crn^ In Cooperat/on 


ski 

'S'da 


o Business of loT & Roadmap for India 
o Silicon Photonics for High Performance Systems 

• Large Exhibition to Showcase your products 

• Special Programs for loT Start-ups and Entrepreneurs 

o Special Exhibition for ESDM product start-ups with Focus on loTAVearbles/.Sensors 
o Best Start-up Award for the companies working in lo l7Wearbles/Sensors & .Applications 

• K.mpluyrnenl & Internship Oppiirlunilies rrom Leading enmpunies 


eeiBA utc 



0 For Student Authors of Selected Technical Papers 

o Supporting companies include Intel, Synopsys, Xilinx and others to be announced 

• Design Contest 

o Design Contest for Chip Design and Embedded System Design 
o ‘‘loT Ideathon^: On-Site Idea and Prototype Development Contest 

* Tutorials (Full Day and Half Day) on Practical Aspects of \'LSI Design & Product Design, e.g. 

o Building Products with Raspberry Pi 
o ME.Ms, EinFET 

o Physical Verification in 14 nm and Below technologies 

IMPORTANT DATES: 

Tutorials: January 3'** and January 2015 
Main Conference: January S'" to January 7 '\ 2015 
Conference Website: wvvvv.vIsid esiuHUMifeiciicc.on^ 
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MOST HAPPENING, FACT-FILLED CURRENT AFFAIRS FROM AROUND THE WORLD 



Using these ultra-fast charging batteries, cars can be charged in just a matter of minutes 
( Courtesy: http://www. overciockSd. net) 


Microsoft India to provide 
free Internet using 
'white space' 

Microsoft India has plans to provide 
free last-mile Internet connectivity 
across India. It has proposed to use 
'white space/ which is the unused 
spectrum between two TV channels, 
for this purpose. 

Bhaskar Pramanik, chairman, Mi- 
crosoft India, said, "Wi-Fi has a range 
of only about 100 metres, whereas the 
200-300MHz spectrum band avail- 
able in the white space can reach up to 
10km. This spectrum belongs mainly to 
Doordarshan and the government, and 
is not used at all. We have sought clear- 
ance for a pilot project in two districts." 

He added, "The challenge is the 
lack of digital infrastructure across In- 
dia. This initiative addresses this chal- 
lenge in a cost-effective manner and 
creates an eco-system that will benefit 
everyone, including manufacturers of 
routers and other technology devices, 
and other technology companies, be- 
sides Microsoft." 

If successful, the project can be 
quickly rolled out across the country 
and could give a boost to PM Modi' s 
Digital India initiative, which pro- 
poses to use technology to deliver 
governance to every citizen of India, 
even in remote areas. The Digital 
India project aims to make all citizens 
digitally-empowered by providing 
broadband connectivity by connecting 
250,000 Gram Panchayats via optic 
fibre cables. 

Microsoft's initiative gives a push 
to Prime Minister's slogan of TT + 
IT = IT,' which is Indian talent plus 
information technology equals India 
tomorrow and to the 'Make in India' 
campaign by encouraging the manu- 
facture of equipment locally. 

Microsoft had conducted wide- 
spread field trials on white space based 
Internet connectivity in Cambridge, 


US, in 2011. The technology has not 
been widely adopted anywhere in the 
world, but experts believe it can lead 
to a spurt in broadband connectivity in 
developing nations like India. 

Battery that lasts 20 years 

A team of engineers at Nanyang 
Technology University (NTU) has de- 
veloped a battery that can be charged 
from 0 to 70 per cent within two min- 
utes. This new innovation also hopes 
to save the pain of changing a battery 
every 4-5 years. These new batteries 
are designed to be energy-saving and 
these last for 20 years. 

Researchers have used titanium 
dioxide, which is used in sunscreen lo- 
tions. Titanium dioxide lasts longer as 
compared to traditional graphite anode 
in batteries. 

Researchers claim that these batter- 
ies will last for 10,000 charging cycles, 
whereas regular batteries last for only 
500 charging cycles. Since these batter- 
ies have a much faster charging time, 
these can be used in electric vehicles 
too. A large prototype of this battery is 
currently being developed. 


Keyboard software that can 
read emotions 

Emotion is the only thing that differ- 
entiates humans from machines. Re- 
searchers at Islamic University of Tech- 
nology have built a system intelligent 
enough to predict human emotions. 
They have designed a keyboard that 
reads your emotions using your key- 
board usage. The software records your 
keyboard strokes and text to analyse 
what you were thinking while typing. 

The software collects data input 
from the keyboard. The Java based 
module of the software collects fixed- 
text attributes, while C# based pro- 
grams collect free text. The inventors in- 
tegrated various models such as ISEAR, 
algebraic model with Jaccard to analyse 
the text input pattern. They tested the 
software using a group of volunteers, 
who typed phrases displayed on the 
screen. The software recorded and ana- 
lysed the data to predict the emotional 
state of people when they typed those 
phrases. The test results showed 80 
per cent accuracy in identifying their 
emotions. 


3 DECEMBER 2014 | ELECTRONICS FOR YOU 


WWW.EFYMAG.COM 




TOSHIBA 

Leading Innovation »> 


Toshiba brightens the future of LEDs. 

Toshiba has become the world’s first** supplier of a white LED component 
called LETERAS^“*2, mass produced from an 8-inch silicon wafer. 

This revolutionary technology will help bring LEDs to every corner of the globe. 



8 inch 

silicon wafer 


Visit us at: 


^ !• 

E^b 2014 

Hall No. 10 
Booth No: 20 

$th to 7th DecemboL 2014 
Progoti Moidan, New Delhi, Indio 




TOSHIBA 

Leading Innovation »> 


Semiconductor & Storage Products 

Contact at: Arun Kumar : +91-9810121489, Email: arun.kumar@toshiba-india.com 
Website: http://www.toshiba.semicon-storage.com/ 
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BINAY - Lighting Up The Future 


THE BiNAY LED OBSTRUCTION LIGHT IS UNDER ACCEPTED 
PATENT, AND AS SUCH IS A PROPRIETARY PRODUCT 


POWERfNG LED TECHNOLOGIES WORLDWIDE SINCE i983 


Lights 


Binay 

LED 

Aviation 

Obstruction 


High intensity 
200,000 candeia 
(Flashing White LEDs} 


Medium intensity 
20,000 candeia 
(Flashing White LEDs) 


Medium intensity 
2,000 candeia 
(Flashing Red 
OR Fixed Red LEDs) 


BINAY LED-based HIGH, MEDIUM and LOW Intensity 
Aviation Obstruction Light Beacons 

As per Intematfonai Civit Aviatfon Organisation (tCAO) regutrements 
Avaiiabte in Low Intensity, Medium Intensity and High intensity versions 
(as per tntemationat Civit Aviation Organisation guidefines), BtNAVs patented 
LED Aviation Lights come with 5-year/3-year warranties 


LED Obstruction Lighting for; 

* Industrial chimneys and smokestacks 

* Transnriission, microwave and cellular towers 

* Radio, TV and similar structural towers 

* High-rise buildings and structures 

* Airports and airfields 


The BINAY LED Aviation Obstruction Light offers the following advantages^ 

• Fit-a nd-forget ma intena nce-f ree o pe rati on 

• A long life of 100,000 hours (20 years at 1 2 hours daily burning) 

• Pays for itself within a short period of operation in the form of 
reduced installatian, maintenance and servicing costs 

• Quick Installation; Reliable operation 365 days per year 

• Shock-proef and vibration -resistant 

• Over-Designed Intensity to allow for natural LED intensity 
degradation over its operating lifetime 


Binay Opto Electronics Pvt. Ltd. 


27. PANDITIATERRACE.Calcutla 700 029, India 
Telephone: +91 (33) 4006 9875, 2475 0392. 2475 0030 
einail : info@binayled.com 
Fax : 91-33-2242 1493 http://www.binayled.cOni 


Researchers are trying to implement this system in chat 
applications, where users can send and receive real-time 
emoticons instead of digital ones. This will lead to a natural 
way of digital communication. 

Future computers will feature DNA based circuits 

The size of a computer chip has become smaller with the 
development in technology. Computer researchers are 
constantly trying to reduce the size of computing devices. 
Prof. Danny Porath and his team from Hebrew University 
of Jerusalem are working on molecular electronics, which 
include advanced forms of circuits. 

The team is trying to demonstrate the flow of electric 
current through DNA molecules. Dr Porath thinks that they 
can fabricate electronic components using molecules and 
solve the miniaturisation challenge. They believe that DNA 
has the ability to assemble into complex miniature circuits. 



Prof. Danny Porath at Hebrew University’s Institute of Chemistry and 
Centre for Nanoscience and Nanotechnology (Courtesy: http://phys.org) 


As of now, they have successfully demonstrated meas- 
urements of electricity flowing through molecules of G- 
quadruplex DNA strands. These results can help them build 
programmable circuits based on DNA. 

Electronics nose to help identify tailor-made 
treatment for asthma 

An electronic Nose (e-Nose) is now being used to categorise 
asthma into different phenotypes using breath profile tests. 
This allows a customised treatment, which is typically dif- 
ficult with patients, especially children. 

A research presented at the European Respiratory Soci- 
ety (ERS) revealed that exhaled-breath analysis by an elec- 
tronic nose can be useful in understanding the differences 
between individuals with asthma, which could ultimately 
help identify sub-groups of the condition. This can help 
doctors provide more tailored treatment for each individual. 

The research was conducted on 106 children suffering 
from asthma or 'wheeze,' where e-Nose was used to analyse 
their exhaled-breath profile to detect the exhaled volatile 
compounds. The result showed five different asthma sub- 
groups where each cluster contained patients with similar 
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breath profiles. While comparing the clinical characteristics 
of these groups, they differed in age and asthma symptoms. 

The same electronic nose that can help identify asthma 
subtypes is now being used for research in cancer detection, 
the positive result of which can result in an early cure of the 
disease in patients. 

e-Nose was used to examine 252 lung cancer patients, 
223 patients with different lung diseases, 265 non-smokers, 
210 smokers and healthy volunteers. Researchers found that 
the electronic nose correctly identified 128 cancer patients 
and misdiagnosed only five people who did not have can- 
cer, amongst the group of non-smokers. While in a group of 
smokers, it identified 114 people as having the disease and 
misdiagnosed five. 

I R device to find veins 

The most difficult part of drawing blood from veins is find- 
ing the right vein. But now that is a matter of the past. 

A new IR device, developed by scientists, finds veins 
that become visible through a fluorescent-green light, and 
it makes it easier to find the exact spot on the arm to take 
blood out. 

This device is being used by Australian Red Cross and is 
expected to help reduce anxiety among patients and blood 
donors. The blood service said that they are going to experi- 
ment the device on 300 first-timers and 600 returning blood 
donors, between the ages of 18 and 30. 



The vein visualisation device being used (Courtesy: http://techcrunch.com) 


The infra-red vein visualisation device works by moving 
the source over de-oxygenated haemoglobin in the body. 
The IR light is absorbed by the haemoglobin and veins 
become visible. The device is safe to use unless you stare 
directly at it. 

A headset to help the visually-impaired 

Microsoft is about to launch a headset that can change the 
world for the visually-impaired. The company is testing the 
device that has been developed in financial collaboration 
with the UK charity Guide Dogs. 

The device uses 3D soundscape technology as audio cues 


@STeLL6R, 


Fof- Smart IiM\ovati\/e & Efficient Lig fating 



Visit Us at; 
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t ; 


Hall No. 10 
Booth No: 38 


5th to 7th December. 2014 


EXPO 2014 Pragati JVIaidan, New Delhi, In dia 


30 Years of experience 
in electronic Industry 


OEM&ODM 

Of Various Major Brands in India 


Industrial Ught Bulb 270 Beam Angle Integrated Sqiar Frameless Panel Light 
Street Light 


Tube Light SDDownlights Underwater Light 

Marketed by: Navrich Electronics Pvt. Ltd. 



Steller Electronics Pvt. Ltd. (An iso 9(X)i :2008 Certified Ca) 
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Researcher Rajesh Rao, left, plays a computer game with his mind, while researcher Andrea Stocco, 
right, wears a magnetic stimulation coll over the left motor cortex region of his brain 
( Courtesy: http://www. nbcnews. com) 


and guides users. The headset needs a 
smartphone to function and Bluetooth 
and Wi-Fi to receive information. It is 
compatible with Windows phone, and 
the phone app is gesture based, easy- 
to-use by any visually-impaired person. 

Microsoft employee, Jennifer War- 
nick, tried it out blindfolded and the 
headset worked perfectly in guiding 
her using only sounds. The headset 
uses an orientation and navigation sys- 
tem that helps users stay on course. 

An electro-adhesive robotic 
hand that can make solar cells 

Grabit Inc., a start-up, has developed a 
concept robot that can pick up things 
using electro-adhesion power. This 
new concept is based on electrostatic 
attraction. 

The gripper, which is made of flex- 
ible materials with electrostatic prop- 
erties, on Grabit holds things while 
lifting them. It can adjust its shape 
according to the object. Grabit is based 
on the research done by SRI Interna- 
tional. The same concept is being used 
in the industry for handling electronic 
components, but with gripper technol- 
ogy, it can be used for multiple prod- 
ucts and materials. 

The gripper technology plays a key 
role in the Grabit model. The flexibility of 
the gripper makes it very gentle and per- 
fect in handling delicate materials. The 
gripper is very energy-efficient, which 
makes it economical-to-use as compared 
to electromagnetic robot hands. 

Grabit Inc. aims to revolutionise 
the industry with their disruptive 
technology. The founders claim that 
Grabit can be used in manufacturing 
solar cells and micro-PCBs. 

A telepathic system that 
establishes direct connection 
between brains over the 
Internet 

A scientific study on direct transmis- 
sion of signals has led to a successful 
replication of a direct brain-to-brain 
connection between multiple pairs of 
people. 


The six-member research team led 
by Rajesh Rao, a scientist of Indian 
origin, has successfully transmitted 
signals from one brain to control 
motions of another person, over the 
Internet using signals. Everything 
happened within fractions of a sec- 
ond. This is believed to be the closest 
thing to telepathy. Rao was joined by 
Andrea Stocco in the research and 
they did the research in collabora- 
tion with UW Institute for Learning 
& Brain Sciences, Computer Science 
& Engineering and Department of 
Psychology. 

The team took help from an electro- 
encephalography (EEG) machine and 
studied Rao's brain when he was gaz- 
ing at a computer screen and playing a 
simple video game with just his mind 
and no hand movement. In a different 
lab, Stocco was sitting with a transcra- 
nial magnetic stimulation coil placed 
on his left motor cortex to control his 
hand movement. Whenever Rao imag- 
ined that he was hitting the Tire' but- 
ton in his game, Stocco automatically 
moved his right index finger to fire. 

Scientists are now exploring op- 
portunities on how brain waves can 
be influenced in case of alertness and 
sleepiness. Eor the last one year, the 
team has been working on develop- 
ing the new system and has recently 
received US$ 1 million W.M. Keck 
Eoundation grant from University 


Check efvtimes.com for more news, daily 


of Washington. 

This technology can be used for 
'brain tutoring' in the future for trans- 
ferring knowledge directly from a 
teacher's brain to a student. 

Here's an app to monitor 
suicidal plans 

A service has been launched by 
suicide prevention charity Samaritans 
that can spot people who are likely to 
be planning to end their own lives. 
The service has been named Samari- 
tans Radar and can be used by Twitter 
users as of now. 

This service allows monitoring 
friends' tweets that show signs that 
they are struggling with their lives. 
An algorithm is used in this app that 
detects keywords and phrases like 
'hate myself,' 'tired of being alone,' 
'depressed,' 'help me,' 'need someone 
to talk to,' etc. The service alerts a user 
so that he or she can reach out to the 
friend in need and offer help. 

Twitter's API has been used in 
developing this app and third-party 
applications are also allowed to get in- 
tegrated with this service. The charity 
organisation plans to get more updates 
to this app when more data becomes 
available. This service can make on- 
line space a better place for vulnerable 
people, as told by Joe Eerns, executive 
director of policy, research and devel- 
opment at Samaritans. 
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Interesting Facts 

Some interesting incidents, memorable events and little-known facts from the lives of scientists... 


KRISHNA MURTY KOMMAJOSYULA 

Intel Inside 

Intel was founded by Robert Noyce, 
along with Gordon Moore and An- 
drew Grove. The headquarters build- 
ing is named 'Robert Noyce Building.' 

While presently almost every 
PC has at least one Intel chip, Noyce 
thought 'it seemed ridiculous' to build 
a home computer. 

Noyce later recalled, "'Long before 
Apple, one of our engineers came to 
me with the suggestion that Intel ought 
to build a computer for the home. And 

I asked him, 'What the heck would 
anyone want a computer for in his 
home?"' 

Black-market radio 

During World War II, the radios used 
by the forces were heavy and erratic, 
and not designed for jungle warfare. 
Kilby wanted to improve the situa- 
tion and travelled to Kolkata, India, 
for a truckload of black-market radio 
parts. Soon, he succeeded in building 
smaller, more reliable radios for the 
troops. His invention of integrated 
circuit stems from this attitude, "If 
something does not meet your require- 
ments, rebuild." 

First actual bug 

While she was working on a Mark 

II Computer at a US Navy research 
lab in Dahlgren, Virginia, in 1947, 
a computer problem baffled Grace 
Murray Hopper and her team. When 
they opened the machine, they found 
a moth inside, stuck in a relay. Re- 
moving the offending creature, she 
remarked that they were 'debug- 
ging' the system. Hopper pasted the 
creature into her log book and noted, 
"First actual case of a bug being 
found!" 


The remains of the moth can be 
found in the group's log book at 
the Smithsonian Institution's Na- 
tional Museum of American His- 
tory in Washington, DC, USA. 

She is credited with the terms 


'bug' and 'debug' for computer errors 
and how to fix them. Hopper led the 
team that invented COBOL (common 
business-oriented language), the first 
user-friendly business computer soft- 
ware program. 

Silicon transistors? 
Impossible! 

On May 10, 1954, at the Institute of Ra- 
dio Engineers (IRE) National Confer- 
ence on airborne electronics in Dayton, 
Ohio, there was a serious discussion 
and the speakers were of the general 
opinion that the silicon transistor was 
a long way off or probably impossible. 
Taking out those tiny little devices 
from his coat pocket. Teal announced, 
"Contrary to what my colleagues have 
told you about the bleak prospects for 
silicon transistors, I happen to have a 
few of them here in my pocket." Gor- 
don Teal and his team created the first 


commercial silicon transistor by April 
14, 1954. 

Flight path of bees 

When Alan Turing was around the age 
of seven, the family went on a picnic 
in Ullapool, Scotland. 
Thrilled at the honey- 
bees all around, Alan 
got a brilliant idea of 
getting honey for their 
afternoon tea. He in- 
tently watched a few 
bees, plotted their flight 
paths and calculated 
the position of the hive. 
Soon he reached the 
spot and presented a 
treat for the family. 

Turing is said to 
have learnt reading 
only in three weeks, at 
a very early age. 

Alan Turing is re- 
garded as the father of modern com- 
puter science and the father of artificial 
intelligence. 

Saintly scientist 

In May 1901, a scientist was adding 
finishing touches for his lecture at the 
Royal Society, London. A telegram from 
an industrialist seeking an immediate 
meeting disturbed him as he had no 
time to meet anyone, even a multimil- 
lionaire. He declined the invitation and 
received a counter reply from the indus- 
trialist informing the scientist that he 
was coming down to London himself. 

As the scientist was about to leave 
for the lecture, there came Major Ste- 
phen Elood Page, the managing director 
of the Marconi's Wireless and Telegraph 
Company, carrying a handful of papers. 

The scientist later recalled his conver- 
sation with Page, "He made an earnest re- 
quest not to divulge all valuable research 
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Remains of the moth found in the group’s iog book at the Smithsonian 
Institution’s National Museum of American History in Washington, DC, 
USA (Courtesy: Wikipedia) 
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results in today's lecture." "There is 
money in it— let me take out [a] patent for 
you. You do not know what money you 
are throwing away," said Page. Of course, 
"I will only take half share in the profit — I 
will finance it," he said. This multimillion- 
aire was pleading like a beggar. 

The scientist refused the offer 
and delivered his lecture at the Royal 
Society. 

This gentleman was Jagdish Chan- 
dra Bose! 

Pinging 

'Ping' was written by Mike Muuss in 
December 1983. 

From his home page, "I'm the 
architect of BRL-CAD, a substantial 
third-generation CSG solid modeling 
system, available free of charge, which 
you probably have never heard of, and 
the author of ping, ttcp and assorted 
other network goodies. Ping is a little 
thousand-line hack that I wrote, which 
practically everyone seems to know 
about. It's included in every copy of 
UNIX and Windows, putting it into 
nearly every computer on the planet. " 

Sadly, Mike was killed in an auto- 
mobile accident on November 20, 2000. 
His home page is still available, a testa- 
ment to his intellect and indomitable 
spirit. 

Home of World Wide Web 

His parents taught him to use math- 
ematics everywhere, even at the din- 
ing table. Out of habit, he played with 
imaginary numbers even while eating. 
As a hobby, he built a computer with 
TTL gates and M6800 processor and an 
old television while still studying at the 
Queen's College at the Oxford Univer- 
sity, England. 

To solve the problem of sharing in- 
formation at Large Hadron Collider at 
CERN, he created the World Wide Web. 
He did this single-handedly, unlike most 
other scientists. And he did not patent it. 
The man behind this information explo- 
sion is Tim Berners-Lee. 

Eric Schmidt, CEO, Novell, com- 
mented in the New York Times, "If this 
were a traditional science, Berners-Lee 
would win a Nobel Prize. What he has 


done is that significant." 

Commenting on the home page in 
the Internet, Tim Berner said, "They 
may call it a home page, but it's more 
like the gnome in somebody's front 
yard than the home itself." 

Double Nobel 

John Bardeen, Walter H. Br attain and 
William Shockley were awarded the 
Nobel Prize in Physics in 1956, for 
'investigations on semiconductors and 
the discovery of the transistor effect.' 

The Nobel ceremony took place in 
Sweden on the evening of Monday, De- 
cember 10. John Bardeen did not want 
to disturb the studies of his two sons at 
Harvard. So he brought his third (only 
other) son to the Nobel ceremony. King 
Gustav chided Bardeen for leaving his 
family behind on such an important 
occasion. With profound confidence, 
he assured the King that the next time 
he would bring all his children, as if 
he would bring them for the next-time 
dinner. 

In 1972, Bardeen was awarded the 
Nobel again, along with L.N. Cooper 
and J.R. Schrieffer, for the successful 
explanation of superconductivity. And, 
he did bring all his children to that 
Nobel ceremony. 

John Bardeen is the only person 
in history to have received two Nobel 
Prizes in physics. 

DrX 

There was this popular TV quiz show 
in 1957, 'I've Got a Secret,' wherein 
audience were challenged to recognise 
a celebrity known as 'Dr X' with a few 
clues. One of the celebrity panelists. 
Bill Cullen, asked 'Dr X' if he had 
invented some kind of machine that 
might be painful when used. The mys- 
terious doctor replied, "Yes, sometimes 
it's most painful." 

Later the identity of 'Dr X' was 
revealed as Philo Earnsworth, the fa- 
ther of electronic television. Then the 
programme anchor confessed, "We'd 
all be out of work if it weren't for you." 

Hearty mistake 

Wilson Greatbatch was building an 


oscillator to record heart sounds in 
the late 1950s. On powering up the 
circuit, he observed that it was giving 
a steady electrical pulse of 1.8 millisec- 
ond followed by a 1-second interval. 
A mistake somewhere! Recalling the 
incident, Greatbatch said, "The oscilla- 
tor required a 10,000-ohm resistor at the 
transistor base. I reached into my resis- 
tor box for one, but I misread the colour 
coding and got a 1 -megaohm resistor 
by mistake." He was about to desolder 
it, but he waited for a moment. These 
pulses and the device could regulate the 
heartbeat. After two years of refinement 
and re-refinement, he built the first suc- 
cessful implantable pacemaker. 

A deeply religious man, he believed 
"It was no accident. The Lord was 
working through me." 

Until then, these devices were the 
size of a television and as complicated 
those days. A Canadian, John Hopps 
invented the first cardiac pacemaker. 

Maser revelation 

On the early morning of April 26, 
1951, Charles Townes, a microwave 
physicist, was walking his way to a 
conference in Washington, DC, with 
an unsolved problem in his mind. Eor 
a moment, he felt like sitting on the 
Eranklin park bench, where ideas were 
pouring down on him. He pulled an 
envelope out of his jacket — the only 
piece of paper available with him 
then— and started jotting down the cal- 
culations. The result was the MASER 
(microwave amplification by stimu- 
lated emission), which amplifies mi- 
crowaves to produce an intense beam 
and the development of LASER (light 
amplification by stimulated emission). 
Writing parallels between religion and 
science, later on, the physicist Charles 
Townes wrote, "There is a tremendous 
emotional experience (in scientific 
discovery) which I think is similar to 
what some people would normally 
describe as a religious experience, a 
revelation." • 

The author has written six science books pubiished 
by Pustak Mahai, New Deihi, and an engineering 
book by Industriai Press, New York. He has con- 
tributed severai articies to EFY in the past as weii 
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Exploding Electronic Devices 

Life without electronic devices, like mobile phones, computers, laptops, tablets and video 
games, has become unimaginable, and now the use of electronics is expanding to several 
other fields, namely, automobiles, space and under-water vehicles. We have been hearing 
about incidents involving electronic devices encountering blasts. Let us discuss the various 
types of explosions, their causes and precautions 



built-in mechanisms to disconnect 
from the device and adjacent cells 
in case of over-charging or other 
such issues. However, a faulty lap- 
top battery would not provide such 
mechanisms to protect the cells; these 
are missing one or more such precau- 
tionary mechanisms. 

2. Another reason why 
a laptop battery may ex- 
plode is mishandling. 
For instance, dropping it 
disturbs the alignment 
of the electrodes. This, 
in turn, changes the 
alignment of electrons 
in the cells, which 
may create overheat- 
ing— a common rea- 
son for batteries to 
explode. 

3. The atmos- 
phere where the 
laptop is being used 
can also cause an explosion. For 
example, humidity may cause a short 
circuit, which, in turn, results in over- 
heating and hence, explosion. 
Precautions 

Just like exploding pressure cook- 
ers, laptop batteries can also be dan- 
gerous. Our safety depends on how we 
use them. The only mantra to stay safe 
is to handle the electronic device with 
care. Precautions can be taken to make 
the use of laptops safe. 

1. The obvious precaution for the 
prevention of a laptop-battery explo- 
sion is its proper maintenance. People 
tend to neglect batteries as these look 
low-maintenance and they assume 
these carry safe measures of voltage. 
But since their design is complicated. 


DR S.S. VERMA 


W 'e often hear about battery 
explosions in laptops, mo- 
bile phones and other elec- 
tronic gadgets. Having such gadgets 
with or around us might imply playing 
with a bomb waiting to explode. 

Highlighting the occurrence of 
such blasts in electronic devices does 
not undermine their importance or 
use. It only makes people 
aware about such pos- 
sibilities and the pre- 
cautions that might be 
required to avoid such 
mishaps. It is important 
to understand the rea- 
sons behind these blasts 
in order to minimise dam- 
age. Electronic devices do 
not generally blast, but they 
may if we do not handle 
them properly. 

Laptop explosion 

In a laptop, the part that is 
most prone to an explosion is its 
battery. The smallest part of a battery 
is a cell. There are minimum three cells 
in a laptop battery and this number 
can go up to 12. The more the cells, 
the more backup for the laptop. More 
cells could also mean more time for a 
full charge. The explosion of laptop 
batteries will cause more damage as 
these contain more than one cell. If 
one cell is overheated and explodes, it 
will trigger a sequence of blasts, where 
each subsequent explosion would be 
more dangerous. The main reasons 
responsible for a laptop explosion are: 
1. The most important reason for 


a laptop to explode is some sort of 
fault with the battery. To understand 
what could be the fault, we need to 
understand how the lithium-ion bat- 
tery works. There are different types 
of batteries, of which the popular 
rechargeable ones are either acid 
based or lithium-ion batteries. We 
may find acid based batter- 
ies in vehicles. 


The lithium-ion bat- 


teries are more compact and have 
one electrode and one anode, with 
suspended electrons in the form of 
liquid. When using the laptop on bat- 
tery, electrons flow from the negative 
side of cells to the positive side (con- 
tact points), thereby providing power 
to it. Similarly, when charging the 
battery, electrons are sent back to the 
electrode points to prepare the battery 
for consumption. Plenty of factors 
come into play here — over-charging, 
over-discharging and unwanted car- 
bon build-up, among others. 

Even though a lithium battery 
looks simple from outside, it has 
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simple negligence, like dropping it, can 
trigger an explosion. 

2. Do not keep a laptop plugged- 
in all the time. Though not an issue 
most of the times, it is best not to do it. 
To avoid the dangers of forgetting or 
leaving the laptop on without use for 
a long time, setting-up a hibernation 
time in a laptop is suggested so that 
it auto shuts down. When not using 
a laptop for a longer time, always re- 
move the battery and store it in a dry 
place. 

3. Using a power stabiliser between 
the laptop plug and mains is recom- 
mended. This way, at most the fuse 
will get damaged and the laptop will 
disconnect from the mains if a higher 
voltage burst comes along. 

4. Older batteries tend to take in 
more power and can overheat in no 
time. Using an old and exhausted bat- 
tery can be dangerous. Always replace 
a considerably old battery. Alternately, 
you can remove the battery and run 
the laptop on direct power supply. 
The health of a laptop battery can be 
checked with an easily available fea- 
ture in software like Windows 7 and 
the use of battery-health checker or 
battery-maintenance software. 

Mobile phone explosion 

Mobile phones are treated like play- 
things these days; however, these 
flashy gadgets can also prove dan- 
gerous if not handled with care. 
Sometimes, the blast happens to be 
so bad that the victim ends up with 
severe disfigurement to the body or 
even dies. Mobile phones explode 
either due to being used while being 
charged or call bombing. Charging 
puts pressure on the motherboard of 
the phone and using it while charging 
increases this pressure manifold. This 
causes the cheap electronic compo- 
nents in some mobiles to explode. 

Call bombing refers to calls or 
missed calls received from some in- 
ternational numbers. If one receives 
or calls these numbers back, and the 
call exceeds a certain amount of time, 
the phone blasts. There are bugs, or 
malware, found in some Android 



Mobile phone after explosion 


based smartphones that can also 
cause an explosion by exerting extra 
pressure on the motherboard during 
charging. 

Precautions 

1. Buy a branded phone as far as 
possible. Ensure that the phone has 
a proper IMEI number (a code that 
identifies each phone). Check that the 
number on the phone corresponds to 
that on the box and receipt. 

2. It is considered wise to check the 
accessories such as earphones, battery 
and charger. Make sure the battery 
description, such as voltage value, 
matches that of the charger to avoid 
over-charging, which sometimes leads 
to an explosion of the handset. 

3. Avoid using the phone while 
the battery is being charged. If you 
need to receive a call during this time, 
disconnect the phone from the charger 
before connecting the call. Ensure that 
it is not over-charged by removing 
the electric supply when the battery is 
fully-charged. 

4. If the battery seems to have swol- 
len, replace it immediately. 

5. Since anti-virus software for 
mobile phones are not as effective, it is 
harmful to surf the Internet or down- 
load anything on mobile phones. 

6. Avoid using public or unsecured 
Wi-Ei connections. A hacker could 
access the mobile device through an 
unsecured port. 

7. Make sure that Bluetooth con- 
nectivity is not switched-on in public 
places, as it can be used to send mali- 
cious files that may corrupt the operat- 
ing system. 


8. In case of a drenched phone, 
switch it off and dismantle it by re- 
moving the battery, SIM card and 
memory cards. Dry each component 
thoroughly, but gently, with a towel 
until the phone is dry. 

Never use a hair dryer to dry the 
phone. This may cause important parts 
to melt, while forcing water further 
into the phone. 

Flaming television sets 

Although television electronics is 
robust and well-tested for many 
years for its safety, but still, with the 
expansion in sophisticated electron- 
ics in newly-manufactured television 
sets, incidents of televisions-on-fire 
are occasionally being reported. 
However, television fires are not a 
new problem and the US consumer 
product safety commission has been 
keeping track of TV fires since as far 
back as 1992. 

In that year itself, there were 1400 
television fires in the US, leading to 
the death of 20 people, with 120 in- 
jured. If fire is not controlled at the TV 
level, it can spread to the whole house. 
Televisions should never shut-off by 
themselves. There is an internal circuit 
breaker that gets activated as a safety 
precaution when a component is not 
functioning properly. In the event of a 
malfunction, we do not simply turn-off 
and then turn the television back on. 
If it shuts down or makes a popping 
sound, there could be some severe 
malfunction. A loud pop, followed by 
the set going black, is typical of a TV 
showing the first sign of component 
failure. 

Precautions 

1. If the television shuts itself off 
(with or without a pop), the first thing 
to do is unplug the power cord. 

2. The next step is to call the manu- 
facturer's customer service number 
and report the issue. 

3. In case the television catches fire, 
put the fire out after unplugging it. • 


The author is a professor at Department of 
Physics, Sant Longowai Institute of Engineering 
& Technology, Sangrur, Punjab 
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How to Reduce 

Mobile Phone Tower Radiation 

Enormous installation of mobile phone towers in thickly-populated areas of many cities 
throughout the world has raised health concerns due to the existence of high-level 
electromagnetic radiation in the vicinity of these towers. Let us learn the techniques to 
reduce these radiations 


DR RAJIV KUMAR SINGH 

W ireless telecommunica- 
tion systems use a large 
number of mobile phone 
towers in order to provide telecom 
facilities to their subscribers spread 
across different geographical loca- 
tions. These towers employ multiple 
antennae that radiate electromagnetic 
waves. There is a strong perception 
relating to the existence of a high level 
of electromagnetic radiation in the 
vicinity of these towers, which may 
cause adverse biological effects. In the 
absence of suitable policy directives for 
these tower installations, monitoring, 
effective control and execution at all 
levels by governmental bodies, such 
mushrooming of mobile phone towers 
could create a sense of panic amongst 
general public. 

As the mobile phone base and 
various wireless technologies (such as 
WiMAX, WiBro, iBurst, EV-DO Ad- 
vanced, LTE- Advanced, etc) are rapidly 
expanding and evolving, the require- 
ment for such towers will also grow. It 
is therefore high time that a strict regu- 
latory regime is established, as early as 
possible, to avoid possible fallout. 

According to World Health Or- 
ganisation (WHO), INTERPHONE (a 
13-country coordinated case-control 
study), independent expert group on 
mobile phones (lEGMP) and scientific 
committee on emerging and newly- 
identified health risks (SCENIHR) 
study researches, it has been found 
that electromagnetic radiation can 
contribute to health deficiency, includ- 
ing an increased risk of brain tumours. 


■ Non-ionising radiation 
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Fig. 1: Electromagnetic spectrum indicating radiation zones 



eye cancer, salivary 
gland tumours, testicu- 
lar cancer and leukae- 
mia. Several surveys 
have found a variety of 
self-reported symptoms 
for people who live 
dose to base stations. 

Collectively, they have 
not provided evidence 
of a relationship, but 
they have had sufficient 
limitations to leave the 
question unresolved. 

International commis- 
sion on non-ionising radiation protec- 
tion (ICNIRP) study has concluded 
that exposure levels due to mobile 
phone base stations are generally 
around one-ten-thousandth of the 
guideline levels. Moreover, WHO has 
classified mobile phone radiation on 
the International Agency for Research 
on Cancer (lARC) scale into Croup 
2B — possibly carcinogenic to humans. 
This means that there could be some 
risk of carcinogenicity, so additional 


research into the long-term, heavy use 
of mobile phones/ wireless technolo- 
gies needs to be conducted. 

There is need for not only control- 
ling the haphazard installation of tow- 
ers but also undertaking systematic 
study for measurement of radiation 
levels in some selected high-popula- 
tion-density urban areas to ensure that 
power density levels are well below 
prescribed threshold limits. The results 
need to be made available for public 
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education and scrutiny. Further, it is 
better to take preventive measures and 
even try to mitigate radiation levels to 
provide greater protection to general 
public and workers. 

In India, the present threshold 
limits prescribed by the government 
are considered to be rather too gener- 
ous (one of the highest in the world), 
and hence there is a need to review 
and remedy the situation and not wait 
until it becomes the subject matter of a 
public-interest petition in light of pos- 
sible environmental adverse effects. 

Electromagnetic radiation 
and standards 

Electromagnetic radiation is a form 
of energy, exhibiting wave-like behav- 
iour as it travels through space. It has 
both electric and magnetic field com- 
ponents, which oscillate in phase 
perpendicular to each other and 
perpendicular to the direction of ener- 
gy propagation. Fig. 1 shows the differ- 
ent forms of electromagnetic energy in 
the entire spectrum of electromagnetic 
radiation, with the range of frequen- 
cies, sources, their energies and effects. 

When referring to biological radia- 
tion exposures, electromagnetic radia- 
tion is divided into two types: ionising 
and non-ionising. Because the human 
body is composed of about 60 per 
cent water, ionising and non-ionising 
radiations refer to whether the RE en- 
ergy is high enough to break chemical 
bonds of water (ionising) or not (non- 
ionising). 

Technically, all radiation and fields 
of the electromagnetic spectrum that 
do not normally have sufficient energy 
to produce ionisation in matter, charac- 
terised by energy per photon less than 
about 12 electron volts (eV), wavelengths 
greater than 100 nanometres (nm) and 
frequencies lower than 3xlO^^Hz, is 
termed as non-ionising radiation. Clear- 
ly, radiation that has enough energy 
to move atoms in a molecule around 
or cause them to vibrate or pump an 
electron to a higher energy state, but not 
enough to remove electrons, is termed as 
non-ionising radiation. 

Extremely-Iow frequency (ELF) 
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TABLE 1 




Reference Levels set by ICNIRP 

Type of exposure 

Frequency range 

E-field strength 

H-field strength 

Equivalent plane wave 


(fin MHz) 

(V/m) 

(A/m) 

power density (W/m^) 

General public 

400-2000 

1.375F 

0.0037f/2 

f/200 


2000-300,000 

61 

0.16 

10 

Occupational 

400-2000 

3f1/2 

0.008f/2 

f/40 


2000-300,000 

137 

0.36 

50 


TABLE II 

Compliance Distances from 
Base-Station Antenna 

Type of 

Frequency range 

Compliance distance 

exposure 

(fin MHz) 

(metre) 

General 

400-2000 

6.38(eirp/f)i/2 « 8.16(erp/f)i/2 

public 

2000-300,000 

0.143(eirp)i/2«0.184(erp)i/2 

Occupational 

400-2000 

2000-300,000 

2.92(eirp/f)i/2 ^ 374(erp/f)i/2 
0.0638(eirp)'/2«0.0184(erp)i/2 


radio waves, microwaves, infra-red, 
visible light and near ultraviolet are 
all examples of non-ionising radiation. 
Here, it is noteworthy that static fields 
do not radiate and the light from the 
Sun is also largely composed of non- 
ionising radiation, with notable excep- 
tion of some ultraviolet rays. 

On the other hand, ionising ra- 
diation has enough energy to remove 
tightly-bound electrons from atoms 
and thus creating ions. High-frequency 
ultraviolet rays. X-rays, gamma rays 
and cosmic rays are examples of ionis- 
ing radiation and have enough high 
energy to strip-off electrons or even 
break-up the nucleus of atoms and 
thereby releasing huge amount of en- 
ergy, which may disrupt the chemical 
bond and ultimately result in ionisa- 
tion in the human body. 

Exposure to very high levels of RE 
radiation can be harmful due to the 
ability of RE energy to rapidly heat bio- 
logical tissues. Adverse effects (tissue 
damage) in humans could occur dur- 
ing exposure to high-RF levels because 
of the body's inability to cope with or 
dissipate excessive heat that could be 
generated. The eyes, kneecaps and 
testes are particularly vulnerable to RE 
heating because of the relative lack of 
blood flow in these organs to dissipate 
excessive heat. 


After examining the 
problems arising from 
non-ionising radiations, 
ICNIRP has developed 
international guide- 
lines on exposure limits. 
These reference limits 
are tabulated in Table 
I for the frequencies of 
interest. Here, 'occupa- 
tional' refers to opera- 
tional and maintenance staff. 

Thus, the reference levels for gen- 
eral public and occupational exposure 
to time-varying electric, magnetic and 
electromagnetic fields can be easily 
found for GSM, UMTS, CDMA and 
WiMAX from Table I. It is noteworthy 
that these communication systems are 
strongly time-dependent, so it is re- 
quired to take average of the measured 
quantity over a defined period and 
measurements should be made dur- 
ing time of peak-usage. For example, 
ICNIRP reference (i.e., field) limits are 
to be averaged over any six-minute 
period below lOGHz and over a 68/ 
(1000/)^ ^^-minute period for frequen- 
cies exceeding lOGHz (where / is the 
frequency in MHz). 

In any particular exposure situa- 
tion, measured or calculated values 
of any of these quantities can be com- 
pared with the appropriate reference 
level. Compliance with the reference 
level will ensure compliance with rel- 
evant quantities like current density 
(electric/ magnetic field intensity), spe- 
cific absorption rate (SAR) and power 
density. If the measured or calculated 
value exceeds the reference level, it is 
necessary to test compliance with the 
relevant field quantity and to deter- 
mine whether additional protective 
measures are necessary. 
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Fig. 3: Radiation fieid-regions of an antenna 

Based on the reference levels set 
by ICNIRP, compliance distances 
from base-station antenna have been 
calculated with the help of equivalent 
isotropically-radiated power in the 
direction of maximum antenna gain 
(eirp, in watts) (Table II). The eirp is 
the product of the power supplied to 
the antenna and the maximum antenna 
gain relative to an isotropic antenna. 
It should always be assured that for 
distances greater than the compliance 
distance, the radiation level is under 
the limit. Thus, three types of exposure 
zones have been identified: 

1. Compliance zone (potential 
exposure to EMF is below applicable 
limits) 

2. Occupational zone (potential 
exposure to EMF is below the limits 
for occupational exposure, but exceeds 
the limits for general public exposure) 

3. Exceedance zone (potential ex- 
posure to EMF exceeds the limits for 
both, occupational and general public 
exposure) 

It should always be ensured that 
for distances greater than the compli- 
ance distance, the radiation level is 
under the limit. It means that if a lower 
amount of data concerning a radiating 
source is available, then the higher 
overestimation of compliance distances 
is required. 

Assessment of exposure 
levels 

The real source of electromagnetic ra- 
diation is the transmitting antenna and 


not the transmitter 
itself. The transmit- 
ting antenna is the 
main source that de- 
termines electromag- 
netic field distribu- 
tion in the vicinity of 
a transmitting station. 
So, it is required to 
consider the appro- 
priate region of the 
field of an antenna. 

The space sur- 
rounding an antenna 
is generally subdivid- 
ed into four regions: 
reactive near field, reactive-radiating 
near field, radiating (Fresnel) near 
field and radiating far field. Radial 
distance of the reactive near field is 
0.62(DYA.)^/^, where D is the largest 
dimension of the antenna and X is the 
wavelength (to be valid, D must be 
large compared to the wavelength). 
Radial limit of the radiating near field 
is 2D^/X. The field region beyond ra- 
diating near field (distance > 2D^/X) is 
radiating far field, where the field pat- 
tern is essentially independent of the 
distance from the antenna. Thus, as- 
sessment of exposure level in any field 
region for mobile phone frequency 
bands of interest can be easily done. 

For assessment of the exposure 
level, it is required to measure field 
quantities such as electric field inten- 
sity (E), magnetic field intensity (H) 
and specific absorption rate (SAR). 
Selection of the field quantity to be 
measured depends on where (near or 
far field region) the observer is and 
on the field impedance. In the reactive 
near field, it is required to measure 
both E and H components or evaluate 
SAR. Determining SAR instead of field 
measurement is preferable at posi- 
tions located very close to the antenna. 
In reactive radiating near field, if no 
information on the field impedance is 
available, it is suggested to measure 
both E and H fields. If information on 
field impedance is available, it is pos- 
sible to measure only one field compo- 
nent. If E/H>1207r (high-impedance 
EMF), measurement of component 


E is required and if E/H<1207r (low- 
impedance EMF), measurement of 
component H will suffice. 

Now, in radiating near field, it is 
suggested to measure only component 
E with the impedance taken equal to 
free-space impedance (Z^). In the ra- 
diating far-field region, it is possible 
to measure either the electric or mag- 
netic field component and determine 
the equivalent power density. How- 
ever, measurement devices for the 
electric field component (E) are usu- 
ally preferred. The equivalent power 
density within the far-field region is 
obtained from the measured field by 
calculation. 

Further, multi-path reflections can 
create non-uniform field distributions. 
Therefore, to assess the correct ex- 
posure level, an averaging process is 
required and field values should be de- 
termined at several points (p) as shown 
in Fig. 4. Three points are basically rec- 
ommended (Fig. 4a), but if accuracy is 
required the number can be increased 
to six (Fig. 4b), nine (Fig. 4c), 20 (Fig. 
4d), etc, for more accurate results. In 
case of multiple sources, the measure- 
ment area should be divided into a 
grid of about one square metre and 
measurements should be performed at 
individual grid points. 

The spatially-averaged field value 
is given by: 


(E orH) = 


Z(E,orH,)^ 


In most cases, a typical transmit- 
ting station contains many transmit- 
ting systems operating on many 
frequencies. In this scenario, all oper- 
ating frequencies must be considered 
in a weighted sum, where each indi- 
vidual source is pre-rated according 
to the limit applicable to its frequency. 
For simultaneous exposure to fields 
at different frequencies of our interest 
(GSM, CDMA, 3G, WiMAX, etc), the 
compliance with exposure limits is 
evaluated as: 


IMHz / T- 

z - 

=100kHz V 


300GHz f Tj ^ 
i>lMHz 




<i 


where, Ei is the electric field strength 


9 DECEMBER 2014 | ELECTRONICS FOR YOU 


WWW.EFYMAG.COM 



I HEALTHCARE 


fUm 
f 1 .5m 


(a) 



1.7m 

1.5m 


-X 


1 ■ 1 m ?3.2m"jyo.2m"^ 


(c) 



Fig. 4: Measurement points for spatiai averaging 


at frequency i, El,i is the reference limit 
at frequency i, c = 610 ff (fin MHz) for 
occupational exposure and (87 for 
general-public exposure. 

Assessment of exposure levels 
can be done either by measurement 
or by numerical calculations or by 
electromagnetic software simulations. 
All these methods have almost similar 
level of uncertainty and accuracy, de- 
pending on the method and equipment 
or software used. 

Radiation mitigation 
techniques 

If the electromagnetic radiation level in 
any area accessible to people is higher 
than prescribed limits, it is strongly 
required to take necessary action to 
reduce the radiation level. To achieve 
the required reduction of radiation 
level, several mitigation techniques 
may be applied, either individually or 
simultaneously. 

1. Transmitter power reduction. 
The transmitter power is directly 


related to the power density and 
square of the electric field strength/ 
magnetic field strength. So, reduction 
in transmitter power would result in 
reduction of radiation level. But, this 
method also leads to reduction of the 
coverage area. 

2. Increase in antenna height. The 
power density at any observation point 
is the function of antenna height. If 
the antenna height is increased, then 
the power density/ field strength at 
the observation point is reduced due 
to an increase in the distance to the 


point of observation. The reduction of 
radiation level is even greater because 
at the same time elevation angles to the 
considered area are moved to another 
part of the vertical radiation pattern of 
the antenna. 

3. Decrease in VRP downtilt. The 
vertical radiation pattern (VRP) of an 
antenna is very important for perfor- 
mance improvement. All energy radi- 
ated above the horizontal plane is lost, 
and this loss can be managed by reduc- 
ing the VRP and downtilting the beam. 
The main beam is tilted downward in 
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order to limit the coverage area, which 
also increases the possibility of fre- 
quency re-use. Moreover, the radiation 
level also increases in the proximity of 
antenna. So, it is advised to decrease 
VRP downtilt in order to reduce the 
radiation level. The downtilt of the 
main beam can be achieved by either 
mechanically or electrically-operated 
motor mechanism. 

4. Increase in antenna gain. Gain 
of an antenna is a key performance 
figure that combines the antenna's 
directivity and electrical efficiency 
(G=r]D(6,(p)). It specifies how well the 
antenna converts input power into 
electromagnetic waves headed in a 
specified direction and to limit the 
radiation in other directions. So, it is 
possible to limit the radiation level in 
the area accessible to the people with 
the control of the directivity (ultimate- 
ly gain) of the antenna. Again, the 
directivity of the antenna is related 
to horizontal radiation pattern (HRP) 
and vertical radiation pattern (VRP). 
In order to protect people against 
radiation, HRP of the antenna can be 
altered but it will always affect the 
coverage area. 

On the other hand, VRP deter- 
mines radiation as a function of 
distance to the antenna. So, antenna 
gain (or more precisely VRP) can be 
utilised (increased gain/ sharp main 
lobe) to limit the radiation level in 
dose proximity of the antenna with- 
out affecting the coverage area. 
This can be achieved by feeding a 
high-gain antenna with a low-power 
transmitter, which will result in the 
same amount of equivalent radiated 
power (ERP). So, it is recommended 
to use a low-power transmitter with 
a high-gain antenna (narrower VRP 
beam width) for attaining a low-Ievel 
of radiation. 

5. Changes in VRP. VRP is a func- 
tion of elevation angle (i.e., in a verti- 
cal plane) and represents the distri- 
bution of energy in a vertical plane. 
It gives an impression of distribution 
of energy depending on the distance 
between a transmitting antenna and 
an observation point. Vertical radia- 


tion pattern is responsible for radia- 
tion to the area in the proximity of 
the antenna. So, changes can be done 
in VRP by introducing changes in the 
feeding arrangement (changing cable 
length). So, an optimisation of VRP 
will result in reduction in radiation 
level. 

6. Changes in HRP. HRP is a func- 
tion of azimuth angle, representing 
distribution of energy in a horizontal 
plane. It is possible to reduce the ra- 
diation level by using an antenna with 
a narrower horizontal beam. A nar- 
rower horizontal beam (means higher 
antenna gain) accompanied with lower 
transmitter power will result in lower 
radiation level without the loss of cov- 
erage area. 

7. Multiple methods applied si- 
multaneously. All methods described 
above are independent and can be ap- 
plied either individually or in combi- 
nation to achieve the required decrease 
in radiation level. 

Placement of signage 

It is the responsibility of the wireless 
service provider to ensure provision of 
proper signage, warning entry of gen- 
eral public to the exclusion zones. Sam- 
ples of different signboard are shown 
in Fig. 5. The danger signboard should 
be placed on the tower structure. 
Warning signboard should be placed 
at the entry point of the exclusion zone 
and the caution signboard should be 
placed at the entrance of the base sta- 
tion compound in case of ground base 
tower (GBT) or at the entry point of the 


roof of the building in case of roof-top 
tower (RTT). 

Conclusion 

Operators providing wireless com- 
munication should seriously consider 
this study and ITU-T recommenda- 
tions in order to keep the operation of 
base-station transceivers in compliance 
with regulations concerning environ- 
mental protection against non-ionising 
radiation. Further, it is important to 
note that the present threshold limits 
prescribed by ICNIRP are considered 
to be rather too generous. Hence, there 
is a need to review and remedy the 
situation and not wait until it becomes 
the subject matter of a public-interest 
petition in the light of possible envi- 
ronmental adverse effects. 

In order to minimise possible 
health hazards, some recommenda- 
tions are: minimisation of mobile 
phone usage, limitation of use by 
at-risk population (such as children), 
adoption of mobile phones and micro- 
cells with as low as reasonably-practi- 
cable levels of radiation, wider use of 
hands-free and earphone technologies 
such as Bluetooth headsets, headsets 
with ferrite beads and headsets with 
air tube, adoption of maximal stand- 
ards of exposure and greater distances 
of base-station antennae from human 
habitations, and so forth. • 

The author holds a Ph.D. in electronics engineer- 
ing from IIT (BHU), Varanasi, and is currently as- 
sistant professor at Lovely Professional University 
Pubjab. Perviously he was associated with BSNL 
He has received senior research fellowship of UGC 
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Home Lighting’s Tech Makeover 

Beyond large-scale and specialised smart lighting implementations for achieving the right 
ambience and energy savings lies a market that captures the hearts of home owners 



JANANI GOPALAKRISHNAN VIKRAM 

S mart lighting technol- 
ogy is on a high! From 
Internet-connected lights 
and 3D-printed light emit- 
ting diode (LED) optics to 
light-emitting electrochemical cells and 
hybrid organic-inorganic LEDs, there 
is no end to tech innovations in this 
space. Mind-boggling applications are 
also being demonstrated and deployed 
around the world, such as age-specific 
lighting at retirement homes, sup- 
portive lighting at healthcare centres 
and smart lighting to improve acoustic 
comfort at opera houses, to enhance 
the appeal of exhibits at art workshops 
and deepen devotion at chapels. 

Across the world, local munici- 
palities are working out how smart 


lighting can help save energy for their 
communities, with some having even 
adopted such solutions. In India too. 
Philips Lighting, together with the 


Climate Group, demonstrated to mu- 
nicipal corporations in Kolkata how 
they could reduce urban emissions 
and save energy from street lighting. 
The team showed that LED lighting 
consumes about 40 to 50 per cent less 
energy as compared to conventional 
sodium vapour lamps, and if fitted 
with smart adaptive controls, the 
savings could be even higher, in the 
range of 70 to 80 per cent. Around 
300 street lights in the city were then 
retro-fitted with Philips Roadstar LED 
streetlights. 

While the use of smart lighting 
products in specialised environments 
and other public spaces is justified by 
the savings and other benefits, for a 
home user it still appears to be a costly 
proposition. The availability of simple, 
easy-to-install individual smart light 
bulbs for home users is also quite low 
as compared to larger solutions. When 
users compare the $50+ cost of install- 
ing a smart light bulb with the cost 
of installing an ordinary light bulb, 
the choice is clearly in favour of the 
latter, unless they have a very press- 
ing need for smart lighting. Players 


Smart bulbs: A quick primer 


> Smart LED bulbs will fit into regular bulb sockets. 

> Rough specifications of the LED bulbs: 800+ lumens, 9-12 watts energy consumption, 
65-85 lumens/watt efficiency and a life of around 25,000 hours. 

> Smart bulbs include processor, memory, real-time clock, communication technology 
and, sometimes, a heat sink. 

> Most Zigbee based bulbs require a hub to connect with your home Wi-Fi network. The 
hub will come with the bulbs, as a kit, and will need to be plugged into a power socket. 
No other complex installation would be required. 

> Bulbs built-in with Bluetooth or Wi-Fi do not require a hub. 

> You need to download the associated app on your smartphone or tablet. It will 
automatically detect your hub and bulbs. 

> You can then control, schedule and program your bulbs. It is as easy as fit bulb, plug-in 
hub, download app, and control is in your hands! 

> Most apps can control around 50 bulbs, so you can add more bulbs on-the-go. 

> Prices vary from $50 to $200 per kit, which includes two to three bulbs, and a hub, 
where required. Individual bulbs cost between $15 and $100. 
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V y 


• RX111 Group MCU. High performance ultra-low power 
consumption 32-bit MCU with integrated USB2.0 host/ 
function controller and an OTG communication 
peripheral. 

• RX 32-bit 32MHz 50DMIPS core 3.08 CoreMark/MHz 
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(14. 9CoreMark/mA) 
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in the consumer lighting industry are 
working to bring down the cost but, 
by the well-known rules of the market, 
prices can come down drastically only 
if there is mass-adoption. There sets in 
a vicious cycle! 

Nevertheless, we do see quite a few 
connected, smart lighting consumer 
products popping up in international 
markets, and hope to see this segment 
grow in India too, in the near future. If 
you are wondering how a smart light 
could pep up your home, may be a 
description of some such products will 
give you a few nice ideas. 

Philips Hue: Costly but 
exciting start to smart 
lighting 

At close to $200, the Philips Hue 
connected bulb starter kit does seem 
a bit overpriced. However, for that 
price you get three Zigbee based LED 
light bulbs and a Hue router, which 
mediates between the bulbs and your 
home Wi-Fi network. Philips' kit is 
positioned as a dynamic and capable 
system, which despite being very 
simple for beginners is also highly- 
programmable for those who wish to 
do more with it. 

All you have to do is connect the 
Hue, fit the bulbs into the sockets and 
install an app on your mobile phone. 
The dots join by themselves, and you 
are ready to remotely control-and- 
schedule the colour, brightness and 
other features of your smart bulbs. 
With extended features like geo-fenc- 




LIFX bulb and phone 


iLumi was born! 

The iLumi 
system is simpler 
than the Philips 
one because you 
do not need a hub 
with it. Just fit the 
bulb, install the 
app and you are 
ready to go. iLumi 
bulbs, which have 
a life of up to 20 
years, offer bright 
and efficient multi- 
colour light with 
what the company 
calls HyperLux 
LED technology. 
Each iLumi bulb has Bluetooth classic 
and Bluetooth low-energy (Bluetooth 
4.0) built-in, along with a processor, 
memory and real-time clock. 

With the mobile app, users can ad- 
just, customise, program and schedule 
one or multiple iLumi bulbs. An iLumi 
bulb can recognise whether you are 
in the room or not and adjust lighting 
accordingly. It can also waver in sync 
with music or alert you of important 
information such as weather, news up- 
dates, stock price movements, phone 
calls or email messages! 

LIFX: Colours life bright 

Sometimes you just want something 
like, say, the good-old phone. Less 
features, but good at what it does! If 
that is what you expect of your smart 
bulb too, then LIFX is likely to be your 
choice. 

The diodes in each LIFX bulb are 
capable of achieving a full spectrum of 
natural tones at up to 1000 lumens. '16 
million colours at your fingertips,' is 
what the company claims. Generally, 
in coloured bulbs, the peak brightness 
is achieved by white, while the colours 
are much dimmer. With LIFX, you can 
add white light on top of the coloured 
light, which results in a full spectrum 
of tinted light to work with. LIFX bulbs 
consume 17 watts of energy and have 
a life of around 27 years. It is a bit 
heavier than its counterparts because 
it has a built-in heat sink. 


App with ILumi 


ing and if-this-then-that (IFTTT), you 
can tune the system to your specific 
needs, like, for example, make the bulb 
in your kitchen blink when the oven 
timer strikes zero or set the study- 
room light to change colour when an 
email arrives in your inbox. If you are 
not much into programming, you can 
wait for somebody else to upload an 
app that matches your needs, because 
Philips has allowed third-parties to 
develop apps for Hue. 

ILumi: An Indian mind 
at work 


In June this year, iLumi Solutions re- 
ceived a patent from the United States 
Patent Office for their wireless lighting 
control system. Interestingly, iLumi, 
the award-winning, app-controlled 
LED bulb has an Indian mind be- 
hind it. In 2010, 
Swapnil Bora and 
Corey Egan, class- 
mates at Naveen 
Jindal School of 
Management, Uni- 
versity of Texas at 
Dallas, present- 
ed the concept 
at their college's 
annual Business 
Idea Competition. 
Their idea topped 
the charts and, 
with the prize 
money of $5000, 
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A comparison of popular smart LED bulbs in the market 


Model 

Communication 

technology 

Requires 

hub? 

Approximate 
price 
per kit 

Approximate 
price 
per bulb 

Life of 
bulb in 
years 

Energy consumed 
at full 

brightness (W) 

Light 

output 

(lumens) 

Availability 
in India 

Philips 

Hue 

Zigbee 

Yes 

Three buibs pius 
hub costs between 
$180 and $200 

$30 

10 

9 

750 

Yes 

LIFX 

Wi-Fi 

No 

— 

$99 

25 

18 

1017 

Yes 

iLumi 

Biuetooth ciassic 
and Biuetooth 
iow-energy 

No 

■ 

$90 (small) 
$100 (large) 

20 

13(smaii) 

17(iarge) 

800-l (smaii) 
1100-L (iarge) 

Yes 

WeMo smart 
LED bulbs 

Zigbee 

Yes 

Two buibs pius hub 
priced at $100 

$30 

23 

10 

800-l 

Not yet 
(try oniine) 

GE Link 

Zigbee 

Yes 

Two buibs pius hub 

$15 

23 

12 

800 

Piansto iaunch 


costs around $50 in emerging 

markets iike India 


Each bulb comes with in-built Wi- 
Fi capability, so it can communicate 
directly with your smartphone and be 
controlled with the LIFX app. You can 
comfortably control around 50 bulbs 
with the app, so LIFX can be consid- 
ered for ambient lighting in larger 
spaces, too. 

Professional reviewers laud LIFX 
for its great hardware, but claim it 
is not smart enough yet, as the app 
has minimal features. While you can 
remotely control the bulb, vary the 
hue and brightness, and achieve all 
the basics comfortably, the app sup- 
posedly lacks advanced scheduling 
and other such features. That said, 
the company does seem to be updat- 
ing its offering with features like 



automatic brightening and dimming 
of light when you wake up or drift- 
off to sleep. 

WeMo smart LED bulbs: 
From home-automation 
experts 

Coming from Belkin, which has a 
strong background in easy-to-use 
home-automation products, WeMo 
smart LED bulbs are rich in features, 
as expected. The setup is very similar 
to the Philips system, with Zigbee- 
powered LED light bulbs, a WeMo 
Link hub that mediates between the 
bulbs and your Wi-Fi network, and a 
smartphone app. 

Like the products seen earlier, the 
app lets you remotely control, schedule 
and program your bulbs. One of the 
interesting features of the WeMo app, 
which stands out from others is the 
'simulated occupancy' option, which 
randomly switches lights, music, etc, 
on or off automatically, to make it ap- 
pear like you are at home, when you 
might be away on a vacation. 

Since WeMo has a broad range of 
home-automation products, it is pos- 
sible to club your bulbs with more 
bulbs — WeMo switch, WeMo Motion, 
WeMo light switch and WeMo Insight 
switches. WeMo also proposes to in- 
clude IFTTT in the near future. 

GE: Link and Wink 

One more interesting product set for 
launch this fall is the GE Link smart 


LED bulb, which works with GE's 
emerging smart home platform. Like 
other Zigbee based light bulbs. Link 
requires an intermediary hub. While 
this sounds cumbersome, there are 
two things that work in its favour. 
One is the relatively low price of the 
bulb, at $15. A kit of two bulbs and a 
hub would be just around $50, which 
is much cheaper than other brands. 
The other advantage is the compat- 
ibility with Wink, a platform that is so 
well-accepted in the market that most 
popular home-automation products, 
including those from Quirky, Drop- 
cam, Philips, TCP and Honeywell, 
work with it. 

This is not an exclusive list of 
smart lights. There are many more 
smart lights, and a great choice of 
automation platforms, like Infineon 
and Connect!, that broaden the scope 
of smart lighting. As the market picks 
up, surely we will see more products 
coming up, and as adoption improves, 
prices are likely to drop, too. The 
technology, however, is more or less 
stable. So, if you want to buy an in- 
teresting New Year's gift for yourself, 
unmindful of the price, a smart light 
bulb might be a good choice! Just 
make sure you visit online stores to 
check who delivers in India and find 
a good price deal, too. • 


The author is a technically-qualified freelance 
writer, editor and hands-on mom based in 
Chennai 
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Technological Advancements 
in LEDs and ZigBee are Making 
Lighting Smart 

Smart lighting is an interesting way to get started with automating your home, office or 
factory. It gives you immense flexibility and control, and provides great savings too, although 
there are some security concerns that need to be addressed. Let us take a look at how 
wireless technologies and advancements in LEDs are boosting smart lighting applications 



The brightness levels of a light bulb can be adjusted using an app on your mobile phone 


ABHISHEK A. MUTHA 

F or most of us, light bulbs are 
basically 'turn on, turn off 
devices. But today, smart 
lighting is changing the way 
we think about them. Light 
emitting diodes (LEDs) especially 
change a lot of things when incorpo- 
rated into intelligent lighting systems. 
These use the inherent capabilities of 
LEDs (for example, instant dimming 
and on/ off) to maximise energy sav- 
ings and provide facility management 
with unprecedented control and 
flexibility over how lighting is used 
throughout the life cycle of lighting 
installation. It is possible to change the 
colour and control brightness levels of 
lights with an app on your Android 
or iOS mobile phone, and program 
them based on your lifestyle with the 
help of LEDs, sensors and wireless 
technologies. 

Smart lighting systems integrate 
LED fixtures (with occupancy and 
daylight sensors) and wirelessly net- 
work them, while providing a software 
management and reporting interface. 
There is a wide variety of technolo- 
gies that are being experimented for 
smart lighting products. The usage of 
wireless-connected devices has become 
extensive over the past decade or so. 
Technologies such as ZigBee, Bluetooth 
and Wi-Ei can be found in a variety 
of devices and their uses has become 
widespread — thanks to the boom in 


the smartphone industry. Lighting 
products, too, can benefit from this 
shift towards wireless-connected sys- 
tems, that is the Internet of Things. 

Emergence of ZigBee 

"A widely-accepted standard is Zig- 
Bee, which has a specific profile for 
lighting applications called ZigBee 
light link. This helps enable a complete 
network for lighting and provides the 
ability to monitor and control its pa- 
rameters," says Vikas Thawani, analog 
field applications engineer, Texas 
Instruments India. Given the number 
of mobile phones that have infiltrated 
the market, there is great interest from 
end-users to control lights using their 
mobile phones. Therefore, manufactur- 
ers are exploring wireless technologies, 
such as Bluetooth low-energy (LE) and 
Wi-Ei, on mobile phones. He adds, 
"We have actually seen a few custom- 


ers work with Bluetooth LE, trying to 
interface their lights and provide an 
app for controlled lighting — turn on/ 
off, dimming and occupancy based 
lighting. Wi-Ei is also being used to 
control the entire network of lighting." 

Why ZigBee 

ZigBee light link gives the lighting 
industry a global standard for inter-op- 
erable and very easy-to-use consumer 
lighting and control products. "It allows 
consumers to gain wireless control over 
all their LED fixtures, light bulbs, tim- 
ers, remotes and switches," says Jaiwin 
Ranjit, partner, Enlite Energy Solutions. 
He adds, "Products using this standard 
will let consumers change lighting 
remotely to reflect ambiance, task or 
season, all the while managing energy- 
use and making their homes greener." 

Products built using this standard 
are as easy-to-use as a common dim- 
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Four important elements of smart lighting systems 


LEDs. From traffic signals and mobile phones to televisions and computers, LEDs are widely 
used for their low-energy use, long lifespan and high-quality light. These are based on 
semiconductor technology that is now being widely adopted for general illumination. LEDs are 
also inherently controllable and one of the important components of a smart lighting system. 

Software. A crucial aspect of a smart lighting system is a control system that 
integrates software based regulation to determine when and where to supply light. This 
kind of intelligence has a great effect on driving-down energy consumption, ensuring that 
lights are consuming power only when needed. 

Sensors. Smart lighting systems also use sensors as a mechanism for ensuring 
efficient light delivery. These devices provide the capability to distinguish occupancy 
or other environmental parameters and, accordingly, modify the delivery of light as per 
pre-defined software instructions. For instance, a software rule could be like ‘Is the area 
occupied? Then, turn the lights on in that space— either all at once or in a sequence as 
the occupancy progresses— to the desired light level (which, of course, can vary as per 
requirements).’ Another example could be ‘Are there other sources of light present? Then, 
decrease the amount of light being delivered.’ 

Wireless communication. The power to control lighting from remote locations to cut 
down on energy consumption, create an atmosphere or just deliver less light is invaluable. 
Be it at home or office, wireless technologies are the most appropriate for smart lighting. 
Bi-directional communication, with a centralised control device that allows LED fixtures to 
‘talk’ with each other, is another key element of a smart lighting system. Apart from saving 
money, time and installation effort, it opens up many alternatives and enables flexibility in 
terms of positioning of LED fixtures. 

Flowever, the key to maximising efficiency is to have networking, intelligence, LEDs 
and sensing, all fused into a single system. 
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mer switch. Jitin Ranjit, managing 
partner, Enlite Energy Solutions in- 
forms, ''The standard does not require 
any special devices to coordinate with 
the lighting network, making it both 
easy and intuitive for consumers to use 
every day." He adds, "Plus, it makes 
adding or removing products to the 
lighting network quick and easy." 

"Technologies such as Wi-Ei and 
Bluetooth LE do not allow the creation 
of mesh networks in comparison with 
ZigBee. With ZigBee, one can have 
single-point control over an entire build- 
ing," informs Nishant Bhaskar, digital 
application engineer, Texas Instruments 
India. He adds, "People are trying to de- 
sign gateways such as a Wi-Ei to ZigBee 
gateway, which facilitates total control 
over a network of lights via an Android 
phone, which is actually on ZigBee. Peo- 
ple are experimenting and merging dif- 
ferent technologies for smart lighting." 

"So far, ZigBee light link is highly 
used for smart lighting for the prime 
reason that it is a worldwide-accepted 
standard, specifically for lighting," 
says Thawani. 

Efforts to standardise 

The lighting industry requires a 
consolidated proposition on the im- 
plementation of the kind of wireless 
technologies that they implement. The 
lack of an integrated approach leads 
to slower market adoption, confu- 
sion, incompatible products and could 
also limit the energy-saving potential. 
Smart meters, which fall under the cat- 
egory of wireless-controlled connected 
devices, are increasingly being adopted 
for metering applications. When smart 
lighting systems become part of these 
connected systems that involve smart 
meters, these will have to be compat- 
ible with the wireless connectivity 
technologies used by smart meters. 

In order to deal with the issues 
above, the connected lighting alliance 
(TCLA is an alliance founded by indus- 
try majors such as Toshiba, GE Light- 
ing, OSRAM, Philips, Panasonic and 
Lutron to promote a unified voice to 
convey lighting industry requirements) 
aims to support open standards, there- 


by enabling global adoption and rise of 
wireless lighting solutions. The alliance 
also motivates the development of a 
smart lighting environment comprising 
component suppliers, solution provid- 
ers, compliance testers and standard 
development organisations. 

Security needs to become 
tighter 

Smart lighting systems combine 
networking and software based intel- 
ligence to reap the energy-efficiency 
benefits of LED based light fixtures, 
but they can have security concerns 
too. Smart LED light bulbs, controlled 
remotely by mobile devices, can be 
vulnerable to hacking, unless powered 
by strong encryption algorithms. 

Context Information Security re- 
cently discovered a security flaw in LIEX 
smart LED light. By posing as a new 
bulb joining the network, access could 
be gained to the master bulb to control 
every other light bulb connected to the 
network, thereby exposing the wireless 
network's credentials. However, this 
task was not easy, probably due to the 
complexity of the device and all the 
reverse engineering it took to hack it. 
The company, LIEX, had acknowledged 


and identified 
the vulnerability 
and released a 
software update 
to fix the prob- 
lem. 

Needless 
to say, security 
needs to be high- 
ly prioritised, 
especially for 
devices getting 
onto the loT are- 
na, before organ- 
isations start to 
connect mission- 
critical devices 
and systems. 

Improvements in 
LED technology 

There have been key developments on 
the LED manufacturing side, such as 
superior materials, enhanced equip- 
ment and improved processes that 
have allowed the latest generation of 
LEDs to yield admirable light output, 
visual performance and space savings. 

Advanced equipment. In the last 
decade or so, the equipment used to 
manufacture LED dyes has experi- 



On top is a standard LED, 
and the bottom of the image 
shows a high-power LED 
that provides approximateiy 
three-times-higher iight 
output and in a package that 
is haif the size of a standard 
LED’s package 
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Power Management Solutions for Infotainment 

Allegro Microsystems offers a comprehensive portfolio of automotive-grade products which provide necessary power rails for LCD panels, 
bias power, LED backlights, MCUs, MPUs, GPUs, memory and interface power for infotainment systems. 

Allegro's solutions are extremely robust, handling wide ambient temperature ranges and input/output operating conditions. Design focus 
is applied to fault mode survival and recovery. It produces industry-leading packaging for enhanced thermal performance. 

Allegro's strong presence with automotive-qualified design, fabrication, assembly, and test locations adds to the high degree of reliability 
and performance quality. 

Allegro Microsystems' manufacturing sites are certified to ISO/TS1 6949:2009 


Applications include: 

• Audio entertainment 

• GPS display 

• USB power 

• Heads Up Display (HUD) 
projector 

• Instrument cluster electronics 
and displays 


Center stack electronics 
and displays 

Automotive system, 
memory and I/O power 

Automotive control units 

Interior smart lighting 


Features/Benefits: 

• AEC-01 00 qualified 

• Wide VI N operation 

• Alternator load dump 
capable 

• Seamless idle-stop-start 
operation 

• Integrated MOSFETs 

• Adjustable or fixed 
switching frequency 

• Synchronizable switching 
frequency 


Switching frequency outside 
AM band 

Strong fault mode 
protection 

Overtemperature protection 
Over voltage protection 
Undervoltage lock out 
Over current protection 
Pin short protection 


www.allegromicro.com/camp1222 

115 Northeast Cutoff, Worcester, Massachusetts 01606 USA 

508.853.5000 
AvantGarde Solutions Pvt Limited 
Godrej Coliseum. C-301 
3rd Floor, Behind Everard Nagar, 
Off Eastern Express Highway, Sion 
Mumbai, INDIA 400 022 
Phone: +91-22-49222600 
Email; contact©avantgardesolutions.in 
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enced significant enhancements. For 
all production processes, LED manu- 
facturers were using class 10,000 clean 
room. Now, they have shifted to class 
1000 clean room, which means that 
particles larger than half micrometre 
are not allowed in the space where 
LEDs are manufactured. Earlier, in 
class 10,000 clean room, up to 70 such 
particles could enter the space. Con- 
sequently, the structural efficiency of 
LEDs has increased to about 90 per 
cent, which, in turn, provides quality 
visual performance. 

Enhanced processes. To provide 
better visual performance, red and 
blue dyes are fused in the same 
package coated with phosphor. This 
improvement in the manufacturing 
process creates a visually-appealing 
warm white light. 

High-grade materials. Today, the 
wafers used to create LED dyes have 
doubled in size. Over a decade ago, sev- 
en-to-ten-centimetre wafers were used to 
manufacture LEDs, whereas today 15cm 
wafers are used that produce up to two 
times the volume of LEDs, resulting in 
cost-saving of about 30 to 50 per cent. 

Innovative applications 

The initial idea for smart lighting was 
remotely-controlling lighting, which 
includes dimming and switching it 
on/ off. Today, there are a lot of other 
features being developed and incor- 
porated. Bhaskar informs, "'One such 
feature is occupancy-sensor-controlled 
lighting, where the entire room or 
certain section of it is lighted-up when 
a person enters and automatically 
turns off as the person exits the room." 
Thawani adds, "Another feature, 
time-scheduled light control, helps 
gradually dimming the light as the day 
progresses. This can be achieved with 
the help of a microcontroller." 

Different lights in a room give 
different light-intensity outputs, ac- 
cording to the preferred mood-lighting 
presets. Jitin says, "Lights in a room 
change colour and intensity according 
to the beat of the music in that room, 
and the most interesting thing is that, 
all these are happening accurately with 


Advantages of adopting smart lighting 


Smart lighting systems deliver operational control, improved light and, of course, big 
financial savings. Factors driving the adoption of smart lighting systems at home, office 
or industrial units are: 

Massive energy reduction. High energy savings can be achieved by carefully 
engineering the delivery of light by providing it only when required. By incorporating 
advanced LED technology, smart lighting systems can pull down lighting costs by a 
massive 90 per cent, when compared to traditional alternatives. Thawani says, “LED is 
the most eco-friendly technology in lighting till date.” 


Fluorescents can only bo 
shut down halfway and Jose 
lifotimo with controls 


IntAlligont Lighting 
Syftoens 

Drive down energy use by 
delivering light on/y when 
it is needed 


Image courtesy: http://www.digitallumens.com 



More iigiit, where reguired. The directional and efficient light supplied by LED 
based fixtures can significantly boost light levels and uniformity of lighting in a residential, 
commercial or industrial space. 

Long iife, reduced maintenance. With a lifespan of up to 100,000 burning hours, 
LED light sources used in high-quality smart lighting systems virtually get rid of regular 
re-lamping schedules and ongoing maintenance. When coupled with an occupancy sensor 
and intelligent control, reduced run hours additionally increase useful life. 

improved operationai controi. The ability to immediately update the lighting program, 
merged with the ability to collect detailed data about a building’s or area’s energy 
consumption, lighting delivery, occupancy and other parameters mean that smart lighting 
systems give managers better grip over their resources and working environment. 

Sustainabiiity. Corporations, especially, are enthusiastically accepting smart lighting 
systems to decrease the load on their utilities, document efficiency improvements, reduce 
carbon footprint and safeguard themselves from future rate increases. 
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customisable preset recording or with 
a soft touch of your screen from your 
smartphone or tablet." 

Additionally, smart lighting can ad- 
just from dark to light in a more gradual 
manner than conventional lighting. Ja- 
iwin says, "This gives older eyes time to 
adjust and reduces undue strain. This 
saves energy and is safer to boot." 

AM in all, smart lighting is 
very promising 

Investing in intelligence rewards divi- 
dends. If you are considering a new in- 
stallation or retrofit, developing a thor- 


ough understanding of smart lighting 
systems and opportunities they hold 
in store for greater operational and 
energy-efficiency is worthwhile. Light- 
ing is usually the largest energy user in 
industrial, residential or commercial 
space, but is absolutely the easiest to 
address with smart lighting. It is time 
to get out your utility expenditure, 
start to assess your current lighting 
costs incurred every month and how 
far you can reduce that number with a 
smart lighting system. • 


The author is a senior technicai correspondent at EFY 
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our total solution capability, Murata can provide you with the advantages 

of quick response times supported by our strong global network. 

Murata Electronics - the one-stop that fulfills 
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Superior Quality Products 

From standard electronic passive 
components to communication modules 
to power, Murata provides a comprehensive 
product offering with reliable quality. 


Ceramic Capacitors Inductors / 

EMI Suppression Filters 


Technical Support 

Murata's expertise and technical support 
resources provides you with total support, 
all the way from the design stage, to trial 
runs and to mass production. 


Global Network 

Murata has teams of sales personr>el and 
engineers located in every part of the 
world. Our strong network can support all 
your activities - design, procurement, mass 
production, on a local and global level. 



Thermistors / Sensors High Frequency Devices / Power Modules 

Variable Resistors Communication Modules 
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Portability and Low-Powei^Drive 
Power Analysis 

Power is not limited to the simple equation of voltage multiplied by current. From calculating 
the efficiency of a home appliance to determining the range of a cell tower, power 
measurement has a major role to play in today’s systems. This article takes you through, 
very briefly, the latest trends in power analysers, power meters and power supplies 
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ANAGHA P. AND JAI SACHITH PAUL 

T he growing demand for energy- 
efficient systems in electronics 
industry has led to advance- 
ments in design and test engineer- 
ing. There is an increasing popular- 
ity for power measurement devices 
across different industry verticals, 
such as battery-operated portable 
device design, UPS and motor drive 
manufacturing, energy STAR power 
measurements, consumer appliance 
manufacturing and lighting. Precise 
and fast measurement of power and 
related parameters is possible with 
today's power supplies, power meters 
and power analysers. Let us explore 
the latest technologies and innovations 
in the power measurement industry 
that have helped our design engineers 
to come up with better, energy-efficient 
products. 

Trends in the industry 

While power supplies are becoming 
extremely efficient, the need for port- 
able designs and low-power-consump- 
tion designs are key driving factors in 
power analysis segment. Given below 


are the details of a few trends we find 
in the power measurement sector. 

Faster measurement. A good meas- 
urement device responds quickly to 
changes in input levels, ensuring that 
the user gets good data even under 
variable conditions. Real-time meas- 
urement and analysis of power is now 
made possible with high-speed data 
delivery from the power sensors to 
power meters. The fast data acquisi- 
tion and transfer helps in reducing the 
time required for measurement. This 
also helps make precise measurement 
of factors like rise time, fall time, over- 
shoot and undershoot. Measurement 
speed of up to 10,000 samples per 



second is achieved using models like 
Keysight' s U2040 X-series. 

High accuracy. There are applica- 
tions, like mobile base-station power 
calculation, where one should accu- 
rately measure the power; slight varia- 
tions in measured data will lead to large 
coverage differences. Modern power 
meters guarantee a high-level accuracy 
of approximately ±0.2dB, both in lab 
and field. This helps in characterising 
the devices more precisely, to have 
tighter test limits and be more accurate 
in fixture calibration. Power analysers 
like Tektronix' PA4000 offer a basic ac- 
curacy of 0.05 per cent. 

Auto-ranging. Auto-ranging or au- 
to-selecting output characteristics make 
a power supply much more flexible 
than rectangular, or traditional, output 
characteristic power supplies because 
it expands the power curve, giving the 
user more voltage and current combi- 
nations in a single power supply. "It 
is like having many rectangular power 
supplies in one," comments Asish 
Jain, application engineer at Keysight 
Technologies. Power supplies such as 
Keysight' s N8900 series and Tektronix' 
PA4000 series feature this capability. 


DECEMBER 2014 | ELECTRONICS FOR YOU 


WWW.EFYMAG.COM 




STM32Cube™ 

software eases STM32 Development 



life. augmented 



I 


STM32CubeMX 


Initialization code 

Embedded software for STM32 




•Coming soon 


Key Features: 


• Intuitive STM32 microcontroller selection 

• Microcontroller graphical configuration 

• Pinout with automatic conflict resolution 

• Clock tree with dynamic validation of configuration 

• Peripherals and middleware functional modes and 
initialization with dynamic validation of parameter constraints 

• Power consumption calculator for estimate 
of consumption results 


• C code project generation covering STM32 
microcontroller initialization compliant with 
lARTM, Keir“ and GCC compilers 

• Available standalone or through Eclipse 
plug-in 

• Maximized code portability across STM32 
portfolio 


Authorized distributors 


STMicroelectronics Pvt Ltd 
Plot No 1, Knowledge Park III 
Greater Noida 201308 
Uttar Pradesh 
India 


Arrow: Murali: +91-9686679492 
Asial Lucky: Abhijit: +91 88265 06060 
Avnet: Pramod Patil: +91-9591931001 
EDOM: Raghunatha. G: +91 81304 26926 
Future: Sunil G: +919980128939 


Teck: Sumit: +91 98997 35127 
Tomen: Priti: +91 98197 94974 
WT: Ramkumar. N: +91 90080 88998 
Yosun: Anurag: +91 99106 45646 


For more information, visit www.st.com/stm32cube 




TEST & MEASUREMENT | 


Umited Time Offer 


12 eZine 
Editions of 
Electronics 
For You 

(MRP^G^) 
only ?100 



HecttcricsRiiYou 


Snnart way of online reading 

The e-zines have the same 
content-editorial and advertisements 
as the print editions. But, they are 
environment friendly and easier to 
archive and refer to. All you need 
is an Intemet-enabted device 
with a decent bandwidth. 


To Buy onlilne 
offers.kitsNspares.coiii 


y 

+jl1-B8D01 gP7t1 


+9t-l1-2637t66l 


|>.<| inlo@kitslllspaies.coin 


IT \ KitsNsparesxom 

For lhe 'engineer' itt you 


Power analyser and power meter: What’s the difference? 


Power meters are instruments that measure features like peak power, average power and 
peak-to-average ratio of RF and microwave devices with high accuracy. These are also used 
to calibrate other instruments and probes. These provide the user with information of power, 
but cannot determine the region in the frequency spectrum where the device under test is 
transmitting that power. This means that, even if a device passes the power meter test, it 
may still be transmitting at the wrong frequency. These instruments are generally used in 
the communication domain to measure output power of mobile phones, base stations, radar 
systems, etc. A high-end power meter usually has an external power sensor element, and 
various sensor technologies are used for this purpose. 

Power analysers measure several parameters like direct current (DC), alternating current 
(AC), DC and AC voltage, intensity, phase rotation, apparent power, effective power, power 
factor and harmonics. These perform frequency domain analyses and provide both power and 
transmission frequency information. This helps to overcome false readings that may arise in 
power meters. Typical application fields include inverters, transformers, power supplies, motor 
drivers, lighting systems, consumer appliances and other power-conversion devices. 


Power-quality measurement using oscilloscopes 


Digital oscilloscopes running powerful application software for power-quality measurements 
can now replace traditional power meters and harmonic analysers. There are benefits 
of using an oscilloscope over the older toolset. While conventional power meters can 
overlook signal details due to their relatively slow response time, the high sampling rates of 
modern oscilloscopes let capture fast-changing events with great resolution. Moreover, an 
oscilloscope’s record length is sufficient to acquire an integral number of cycles, even at a 
very high sampling resolution. 

“Software tools let the user speed-up measurement procedures and minimise the set-up 
time,” says Naresh Narasimhan, country marketing manager of Tektronix India. Most power- 
quality measurements can be automated by full-featured power-measurement software 
running on the oscilloscope itself, thereby performing lengthy procedures in seconds. By 
reducing the number of manual calculations, it acts as a very versatile and efficient power 
meter. “Also, the oscilloscope probes assist in safe, reliable power measurements,” he adds. 


Integrated instruments. The gen- 
eral trend of integrating multiple 
instruments into one system is also 
seen in the power segment. Latest 
test systems combine instruments like 
oscilloscopes, power supplies, mul- 
timeters, signal generators and data 
loggers into a single system. High- 
definition oscilloscope (HDO) with 
power-analyser function introduced 
by Teledyne LeCroy, PX8000 power 
scopes by Yokogawa and advanced 
power system (APS) family by Key- 
sight are examples. 

Buying a power supply 

A variety of AC and DC power sources 
are available in the market today, rang- 
ing from basic to complex models, with 
a wide range of available capabilities. 
Given below are a few factors to con- 
sider while buying a power supply for 
your applications. 

V &P ratings. The first thing to con- 
sider while buying a new power supply 
is the voltage (V), current (I) and power 


(P) ratings required for your target ap- 
plication. Voltage of the supply should 
neither be too high nor too low as 
compared to the desired voltage value 
for the system you want to power. The 
type of voltage (AC or DC) is also very 
important. Another requirement is that 
the current rating of the power supply 
should be equal to (or greater than) the 
current necessary to run the system. 

Programming capabilities and 
interfaces. Programmable power sup- 
plies allow the user to remotely control 
its operation through programming via 
analogue DC signal or digital interfaces 
like LXI, GPIB (or IEEE-488), Modbus 
TCP/RCU, RS-232, RS-485 and USB. 

Protection. Having integrated 
power-protection measures help safe- 
guard the instrument, and is very 
critical while testing costly systems. 
Over-voltage protection (OVP) and 
under-voltage protection (UVP) shuts 
down the supply when outputs are 
above (OVP) or below (UVP) the prede- 
fined trigger point. Over-current protec- 
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tion (OCP) shuts down 
any circuit that pulls a 
power higher than the 
power limit. There are 
other in-built features 
like over-temperature 
protection (OTP), over- 
load protection (OLP), 
short-circuit protection 
(SCP) and no-load opera- 
tion (NLO) available in 
different models. 

VI quadrants. There 
are three types of power 
supplies: single-quadrant 
supply that has output 
channels capable of only 
sourcing current; two- 
quadrant supply that can 
source and sink current 
in one voltage polarity; 
and four-quadrant pow- 
er supply that is capable 
of sourcing and sinking 
currents in both positive 
and negative voltages. 

Speed and accuracy. 

The speed with which 
voltage output can be 
varied and current be 
measured affects the 
total output capacity, especially for a 
large production system. Some power 
supplies are provided with test exten- 
sions that provide high-speed reading 
with good accuracy, especially for 
viewing high-speed transient or pulse 
events. 

Buying a power sensor 

As mentioned earlier, a high-end 
power meter generally has an external 
power sensor associated with it. Due 
to the large variance in product of- 
ferings and specifications, a detailed 
comparison is the best way to evaluate 
power sensors before making a pur- 
chase decision. Listed below are some 
of the factors to consider while buying 
a power sensor. 

1. Basic factors like frequency range, 
power range, dynamic range, accuracy 
and speed of measurement required for 
the potential application(s) 

2. Type of power to be measured — 


Features of Power Measurement Devices 

Device 

Model 

Brand 

Features 

AC power 
supply 

AC6800 

Keysight 

• Intuitive user interface 

• Flexible l/O-LAN/LXI core and USB (standard) and GPIB (optional). Access and 
control the source remotely via a standard browser 

• Low cost of ownership 

DC power 
supplies 

N6900 & 
N7900 

Keysight 

VersaPower architecture: 

• Accelerates test-system throughput with industry-leading speed 

• Captures DUT’s current profile with accurate measurements 

• Reduces ATE development time and cost with highly-integrated capabilities 

DC power 
supply 

N8900 

Keysight 

• Auto-ranging, single-output programmable DC power for ATE applications 

• 14 different voltages, current and power combinations available 

• Easily parallel units to create ‘one’ power supply with >100kW of power 

HDD 

power 

analyser 

HD4096 

Teledyne 

LeCroy 

• Automatic set-up and display of relevant waveforms and parameters 

• Power device performance analysed in-circuit 

• Measurement and viewing of the time domain response of the entire control loop 

• Line analysis including line harmonics 

Power 

analyser 

PA4000 

Tektronix 

• Dual spiral shunt system for 0.05 per cent basic accuracy 

• Colour graphics display including waveforms and harmonics 

• Application based measurement modes and PC software 

Power 

scope 

PX8000 

Yokogawa 

• Power analyser -l oscilloscope 

• Provides high-accuracy time based power measurement 

• Measures voltages up to 1000V RMS and currents up to 5A RMS (without 
external sensors), with a basic accuracy of ±0.1 per cent 

Power 

sensor 

MA24105A 

Anritsu 

• Standalone, low-cost, plug-and-play device 

• Covers all major cellular and communication bands (WLL, GSM/EDGE, CDMA/ 
EV-DO, WCDMA/HSDPA, WiMAX and TD-SCDMA) 

• Broad frequency range (350MHz to 4GHz) 

Power 

sensor 

U2040 X 

Keysight 

• Widest dynamic range found in power sensor (-70dBm to +26dBm) 

• Can make both average and time-selectivity average power measurements 

• Four USB models for wireless and radar applications, and a dedicated LAN model 
for satellite testing 


continuous wave (CW), average or 
peak power 

3. Pulse width, pulse repetition in- 
terval (PRI) and other pulse parameters 
requirement in case of pulse signals 

4. Internal zero and calibration 
support 

5. Voltage standing wave ratio 
(VSWR) specification 

6. Triggering modes 

7. PC-connectivity software and tools 

Boosting efficiency and 
clean energy 

We are seeing several initiatives across 
the globe with an aim to use power 
more efficiently — the '20-20-20' goal 
put forward by the European Union 
(EU) to reduce the present primary 
energy consumption by 20 per cent 
by the year 2020, and the transition 
of places like Djibouti, Tuvalu and 
many parts of Germany into 100 per 
cent energy-efficient regions, to name 
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a few. This drive for a new, stable and 
affordable energy landscape, along 
with the changing policies, has opened 
up immense possibilities for the near 
future and has compelled many big 
players in the test and measurement 
industry to join the power sector. With 
such enormous trends happening in 
the industry, we can expect more in- 
novations and breakthroughs in power 
measurement sector. • 

The authors are from EFY Bengaluru 
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I EMBEDDED DESIGN 

Much Research and Development 
Happening in Power Sector 

The power management and reduction segment of component industry is looking out 
for new technologies to satisfy the tremendously growing demands for lightweight, small 
devices that run forever. Let us take a look at what’s new and trending 


ANAGHA P. 

E nergy crisis is an important issue 
in today's world and embed- 
ded designers across the globe 
are focussing on development of sys- 
tems with reduced operating power 
consumption and increased system 
performance. There are a large number 
of applications that have relaxed ef- 
ficiency and power loss requirements. 
However, in many markets we find 
that consumer desires and government 
regulations continue to drive trends in 
the power sector. 

"The power to innovate begins 
with power," says Esmond Wong of 
Arrow Asia Pac, "because electronic 
designs must be created with power 
in mind." Consumers demand small, 
light and longer-battery-life devices 
with more features. The way power 
is managed plays a major role in the 
design of any embedded system, as it 
has a direct impact on battery life, per- 
formance, size and cost of the product. 
Each new feature added to the device 
increases its power consumption. But 
one should not introduce bulky power 


supplies or batteries to the system 
either. All these issues are fuelling the 
intense research and development in 
power reduction and management. 

A device that dissipates power 
unnecessarily requires larger power 
supply to operate, hence increasing 
the size and cost. Moreover, what- 
ever power is consumed by the device 
turns into heat, creating secondary 
problems. Accordingly, there arise 
requirements for heat sink and air- 
flow in the application. All these add 
to cost, increase size and, in extreme 
cases, can even pose a threat to the 
system. Hence, power efficiency is a 
key product differentiator for embed- 
ded systems. 

Trends in power sector 

Modern power management designs 
require more sophistication than tra- 
ditional supply conditioning and dis- 
tribution. Eor example, powering-off 
unused functions, except when these 
are needed, is critical to stretch bat- 
tery life in portable products. Here are 
some trending features in the power 
sector, according to our spokespersons: 

Efficiency. The most prominent 
drive in power conversion is effi- 
ciency improvement, according 
to experts at Microchip. 
Several applications 
moved from lin- 
ear regulators to 
switching power 
supplies to increase 
efficiency. Many 
manufacturers, like 
Microchip, have re- 
leased a variety of 
components that 


create more efficient power converters. 

However, with increasing efficien- 
cy of components and devices, mar- 
ginal efficiency improvements become 
lesser and system cost increases. Due 
to this reason, in many cases, the goal 
has evolved to reducing the power 
needs of an application as a whole, 
instead of focusing on the efficiency of 
individual parts. 

Integration. Just like in many 
other sectors in the industry, inte- 
gration trend has come up in power 
management too. It not only improves 
performance and reduces integrated 
chip (IC) size, but also makes power 
supply design much more manage- 
able during tight design and product 
cycles. Integration trends, especially 
of dissimilar technologies like power 
metal-oxide semiconductor field ef- 
fect transistors (MOSEETs) or ICs 
with gate drivers or controllers, and 
even passive components, are cast- 
ing an increased focus on packaging 
technology. 

3D packaging technology. In this 
method, ICs are stacked vertically or 
tiled horizontally in a single pack- 
age. This technology is also known 
as system-in-package (SiP) or chip 
stack MCM (multi-chip module). It 
provides high levels of silicon integra- 
tion, offers increased design freedom, 
increases area efficiency and reduces 
the length and size of interconnect 
architecture, thereby reducing power 
requirements, form factor and cost, 
significantly. 

Power density. Data centre space 
is limited and, as a result, the server 
power conversion density has to go 
up, that is, the same operation should 
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be performed in lesser space. In order 
to achieve this, power distribution 
will be simplified from current three- 
stage structure (rectifier inverter 
single-phase power factor correction) 
to two-stage structure (three-phase 
power factor correction front-end 
high voltage direct current bus). 

In the market 

The fact that most big players in IC 
manufacturing have their signature 
power reduction technologies itself 
proves how seriously the industry 
takes power management issues, 
extreme low power (XLP) by Micro- 
chip, fin-shaped field effect transistor 
(FinFET) by Taiwan Semiconductor 
Manufacturing Company (TSMC), 
fully-depleted silicon-on-insulator 
(FD-SOI) by STMicroelectronics and pi- 
coPower by Atmel are some examples. 

We also have digitally-enhanced 
power analogue products in the mar- 
ket that offer a combination of digital 
configuration and analogue control, 
providing fast-responding, high- 
efficiency power conversions with 
firmware configurations. These also 
offer high-power-density solutions, 
excellent accuracy and digital commu- 
nication interfaces. 

Some of the power manage- 
ment components manufacturers 
and distributors provide support to 
customers for selecting the right tech- 
nologies and customisation standard 
off-the-shelf solutions for the given 
application(s), while reducing design 
time and cost. 

Keeping up with 
consumer needs 

It has been observed that the push 
for better efficiency and lower power 
is greater in the consumer electron- 
ics segment. The boom of Internet of 
things (loT) technology has reinforced 
this drive. This increases the value of 
end products in many consumer mar- 
kets, with longer run times, smaller 
and lighter portable products, and 
increased efficiencies in white goods, 
computing, automotive and indus- 
trial applications. Users want laptops. 


Continuously evolving 


Evolutions in power management are being driven by factors like compliance and 
regulation changes, consumer expectations and cost, to name a few. New technologies 
are expected to trim power wastage, wherever possible. 

“There are three possible approaches for power management— using right components 
and chips, using appropriate technology through a mix of circuit and chips and deploying 
intelligent design of hardware and software,” commented T Anand, whose firm 
specialises in the development of innovative products and prototyping. While component 
manufacturers are focussing on making smarter chips with lower power consumption and 
better functionalities, designers are concentrating on reducing resistance. Latest products 
in wearable electronics and consumer segment opt for intelligent software deployment and 
reducing dependency on hardware or chip designs. This move not only gives full control 
to the designers for efficient power management, but also makes design more flexible and 
adaptable to a certain extent. 
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phones, tablets and 
wearable devices 
to run continuous- 
ly for longer time 
without recharg- 
ing. Regulatory 
requirements for 
home and office 
appliances are be- 
coming more strin- 
gent in many coun- 
tries around the 
world. Automotive 
and infotainment 
industries are add- 
ing latest electronic 
features to vehicles 
and are trying to 
increase fuel econ- 
omy at the same 
time. With all these 
developments tak- 
ing place, research 

and development in power manage- 
ment segment is being given utmost 
importance and we can expect continu- 


Inside view of a multi-chip module (MCM) 
( Courtesy: http://developer. axis, com) 


ous improvements in this area. • 


The author is a technical correspondent at EFY 
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Contiki OS Connecting 
Microcontrollers to loT 

As the Internet of Things becomes more of a reality, 
Contiki, an open source OS, allows DIY-enthusiasts to 
experiment with connecting tiny, low-cost, low-power 
microcontrollers to the Internet 



T.S. PRADEEP KUMAR 

C ontiki is an open source operating system for con- 
necting tiny, low-cost, low-power microcontrollers 
to the Internet. It is preferred because it supports 
various Internet standards, rapid development, a selection 
of hardware, has an active community to help and has com- 
mercial support bundled with an open source licence. 

Contiki is designed for tiny devices and thus the memory 
footprint is far less when compared with other systems. It 
supports full TCP with IPv6, and the device's power man- 
agement is handled by the OS. All the modules of Contiki 
are loaded and unloaded during run time; it implements 
protothreads, uses a lightweight file system and various 
hardware platforms with 'sleepy' routers (routers that sleep 
between message relays). 

Contiki uses the Cooja simulator for emulation in case 
any of the hardware devices are not available. 

Installation of Contiki 

Contiki can be downloaded as Instant Contiki, which is 
available in a single download that contains an entire Con- 
tiki development environment. It is a Ubuntu Linux virtual 
machine that runs in VMware player, and has Contiki and 
all the development tools, compilers and simulators used 
in Contiki development already installed on it. Most users 
prefer Instant Contiki over the source-code binaries. The 
current version of Contiki is 2.7. 

The steps for installing Contiki OS are: 

Step 1. Install VMware Player, which is free for academic 
and personal use. 

Step 2. Download the Instant Contiki virtual image of 
size 2.5GB (approximately) from http://sourceforge.net/projects/ 
contiki/files/Instant%20Contiki/ and unzip it. 

Step 3. Open the Virtual Machine and Contiki OS, and 



Fig. 1: Contiki OS desktop 


wait for the login screen to appear. 

Step 4. Input the password as 'user' [this shows the desk- 
top of Ubuntu (Contiki)]. 

Running the simulation 

To run a simulation, Contiki comes with many prebuilt 
modules that readily run on the Cooja simulator or on the 
real-hardware platform. There are two methods of opening 
the Cooja simulator window. 

Method 1. On the desktop, as shown in Fig. 1, double- 
click on the Cooja icon. This will compile the binaries for the 
first time and open the simulation windows. 

Method 2. Open the terminal and go to the Cooja directory: 

pradeep@localhost$] cd contiki/tools/cooja 
pradeep@localhost$] ant run 

The simulation window is as shown in Fig. 2. 

Creating a new simulation 

To create a simulation in Contiki, go to File menu^New 
Simulation, and name it as shown in Fig. 3. 

Select any one radio medium (in this case)^Unit Disk 
Graph Medium (UDGM): Distance Loss and click Create. 

Fig. 4 shows the simulation window, which has the fol- 
lowing windows. 

Network window. This shows all the motes in the simu- 
lated network. 

Timeline window. This shows all the events over the time. 
Mote output window. All serial port outputs are shown 
here. 

• - □ Ttrmlnil 

file Edit View Search TermlMl Help 
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Fig. 2: Cooja compiiation 
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Fig. 3: New simulation 



Fig. 4: Simulation window 



f 


Fig. 5: Mote creation and compilation in Contiki 

Notes window. User notes information can be put here. 
Simulation control window. Users can start, stop and 
pause the simulation from here. 

Adding sensor motes 

Once the simulation window is opened, motes can be added 
to the simulation using Menu: Motes^Add Motes. 

Since we are adding motes for the first time, the type of 
mote has to be specified. There are more than ten types of 
motes supported by Contiki. Here are some of them— Mi- 
caZ, Sky, Trxebll20, Trxeb2520, cc430, ESB, ethll, Exp2420, 
ExpllOl, Expll20, WisMote and Zl. 

Contiki will generate object codes for these motes to run 
on real hardware and also on the simulator, if the hardware 
platform is not available. 

Step 1. To add a mote, go to Add Motes^Select any of 
the motes given above^MicaZ mote; you will get the screen 
shown in Eig. 5. 

Step 2. Cooja opens the Create Mote Type dialogue box. 


6 


th 

ELCmfl# 




Organised by 

ELCtnn# 


■ 1 12015 

Ind i a 


Electronics Supply Chain 

S" February, 2015 

Chennai Trade Centre, Chennai, India 


Previous Year Event Highlights 



► Conference •Mini Exhibition •Buyer-Seller Meet 


Redlining the Indian 
Electronics Supply Chain... 

S OURCE INDIA was launched by ELGIN A in 2009 to accelerate development 
of the Indian electronics supply chain. ELCINA recognises that a strong 
supply chain is the back bone of any engineering manufacturing industry 

Since then, SOURCE INDIA has witnessed five successfully organised shows from 
2009 to 2013 at Chennai with increasing participation year on year. 

The Indian market offers great opportunity for Electronics industry. SOURCE 
INDIA is a unique B2B platform which is created by the industry to accelerate 
growth of the Indian electronics hardware manufacturing. 


A B2B Event for suppliers and buyers from 

Consumer Electronics and Home Appliances 
'b Telecommunications 
^ Information Technology & Computers 
^ Auto Electronics, Industrial Electronics, 

Lighting, Medical, Solar and more... 

Focusing on 

Interaction for Business Development 
^ Opportunities - Demand Supply Gaps 
^ One to One Meetings between OEMs, ODMs, EMS 
companies with manufacturers of components, 

parts, consumables 

Opening a Gateway to India by Inviting global 
manufacturers & investors interested in the Indian 
market Enable JVs and partnerships 


'12 .-a ifiyi 


9 Sq Mtrs. 6 Sq Mtrs. 

Rs. 32,000/- Rs. 24,000/- 

Rs. 35,00(y- Rs. 26,000/- 

Rs. 38,00(V- Rs. 28,000/- 

I Principal | Lead | Co-Sponsor | Badgc/Lanyard | Delegate Kit | 
fStrWe* r«jr e 1Z36% extra; 


ELCINA Members 
Supporting Associations 
Non Members 


Principal 

Sponsor 


m 

UK Trade 
& Investment 


Supporting Associations 

XEAMAmWT 


10% Discount for 3 
or more delegstes 


Media Partner 
EPVGROUP 



\irticip ri tion; 

.e Co- : • 


ELCINA Elcxrtronic Industries Association of India 
#422. Okhla Industrial Estate Phase III, New Delhi 110020 
Phone: ^^91-ll-2692 8053 ; Fax: •t-91-11-2692 3440 


WWW.EFYMAG.COM 


ELECTRONICS FOR YOU | DECEMBER 2014 Q 




INTERNET OF THINGS | 



Fig. 6: Log output in motes 



Fig. 7: Simuiation window of Contiki 
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Fig. 8: Compiiation using the terminai 

which gives the name of the mote type as well as the Contiki 
application that the mote type will run. For this example, 
click the button on the right-hand side to choose the Contiki 
application and select /home/user/contiki/examples/hello-world/ 
hello-world, c 

Then, click Compile. 

Step 3. Once compiled without errors, click Create (Fig. 5). 

Step 4. Now the screen will ask you to enter the number 
of motes to be created and their positions (random, ellipse, 
linear or manual). 

In this example, ten motes are created. Click the Start 
button in the Simulation Control window and enable the 
mote's Log Output: printf() statements in the View menu 
of the Network window. The Network window shows the 
output Hello World in the sensors. Fig. 6 illustrates this. 

This is a simple output of the Network window. If the 
real MicaZ motes are connected. Hello World will be dis- 
played in the LCD panel of the sensor motes. The overall 


output is shown in Fig. 7. 

The output of the above Hello World application can also 
be run using the terminal. 

To compile and test the program, go into the Hello 
World directory: 

pradeep@localhost $] cd /home/user/contiki/examples/hello-world 
pradeep@localhost $] make 

This will compile the Hello World program in the native 
target, which causes the entire Contiki OS and Hello World 
application to be compiled into a single program that can be 
run by typing the following command (Fig. 8): 



The program will then appear to hang, and must be 
stopped by pressing Control + C. 


Developing new modules 

Contiki comes with numerous pre-built modules like IPv6, 
IPV6 UDP, Hello World, sensor nets, EEPROM, IRC, Ping, 
Ping-IPv6, etc. These modules can run with all the sensors 
irrespective of their make. Also, there are modules that run 
only on specific sensors. Eor example, the energy of a sky 
mote can be used only on sky motes and gives errors if run 
with other motes like Z1 or MicaZ. 

Developers can build new modules for various sensor 
motes that can be used with different sensor BSPs using 
conventional C programming and then be deployed in the 
corresponding sensors. 

Here is the C source code for the above Hello World 
application. 

#include "contiki. h" 

#include <stdio.h> /* For printfO */ 

/* */ 

PROCESS (hello_world_process, "Hello world process"); 
AUTOSTART_PROCESSES (&hello_world_process) ; 

/* */ 

PROCESS_THREAD (hello_world_process, ev, data) 

{ 

PROCESS_BEGIN() ; 
printf ("Hello, world\n"); 

PROCESS_END() ; 

} 

The Internet of Things is an emerging technology that 
leads to concepts like smart cities, smart homes, etc. Imple- 
menting loT is a real challenge but the Contiki OS can be of 
great help here. It can be very useful for deploying applica- 
tions like automatic lighting systems in buildings, smart 
refrigerators, wearable computing systems, domestic power 
management for homes and offices, etc. • 


The author is a professor at VtT University, Chennai. He runs two websites 
http://www.nsnam.com and http://www.pradeepkumar.org. This articie first 
appeared in September issue of Open Source For You 
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I BUYERS’ GUIDE 

Soldering/De-soldering Stations 
With a Pool of New Features 

The growth of the printed circuit board assembly industry has increased the demand 
for soldering and de-soldering equipment, but selecting the right soldering station is 
still a concern 



AT8586 thermo-control antistatic soldering station 


What is an S/D station? 


You must be aware of the soldering iron that you use in your daily life — iron rod with a plug-in 
power cord. Compared to this, a soldering or a de-soldering station is totally different. An S/D 
station has a soldering iron or a de-soldering gun/iron/tweezers or both, wipe sponge and 
handle to hold the iron, along with temperature settings to control the working of the S/D. A 
soldering station can be considered as the modern form of a simple soldering iron, which is 
designed to use an electronic solder (a combination of rosin and electronic-grade flux). The 
electronic-grade solder prevents damage to the electronic components. 

An S/D station is more of a professional soldering system with a small-sized soldering 
iron that is usually lighter than the plug-in type soldering iron, and a replaceable tip with the 
required shape and size. 


SNEHA AMBASTHA 

S electing the right soldering/ de- 
soldering (S/D) station is very 
important for any project when it 
comes to printed circuit boards (PCBs) 
and semiconductors. Occasionally, 
we end up buying a cheap, unreliable 
S/D station that either causes damage 
to components or stops working after 
the first or second use. The hazards of 
selecting an incorrect S/D station were 
discussed in the buyers' guide on re- 
work stations published in January 2014 
issue of Electronics For You. 

It is advisable to know the required 
parameters before selecting an S/D 
station. But to know the parameters, 
it is essential that we know the basic 
requirement of the project in hand. 
From electrical to design parameters 
of the S/D, all should comply with the 
project to enable an efficient and safe 
working environment. 

The next thing you should know is 
the new styles of S/D stations available. 
There could be S/D station styles with 
many old features incorporated along 
with the new ones. Information about 
the new styles of S/D will not only 
increase your options but also help you 
identify features you should look for. 

Selection parameters 

You must be aware of the common fea- 
tures that are considered as selection 
parameters for an S/D station, such 
as a replaceable iron tip, temperature 
control setting, pre-set temperature op- 
tion, lightweight iron rod and output 
voltage of the iron. Apart from these, 
there are other important parameters 
that we generally miss out. These are 
electrostatic discharge (ESD)-safe de- 


sign, thermal recovery, temperature 
accuracy and tip-to-ground ratings. 

ESD-safe designs. All S/D stations 
work on electricity that gets converted 
into heat, creating an electric field 
around these. This may lead to elec- 
trostatic discharge at times, further 
creating device failures during S/D. 
The devices that we work on now-a- 
days are pretty compact and delicate 
to escape the damage caused. Thus, it 
is essential to look for an ESD-safe sol- 
dering station that prevents static from 
building up by grounding the iron. 

Thermal recovery. The thermal 


recovery of an S/D is directly propor- 
tional to its power. An S/D station with 
low power will lose heat fast and will 
have a lower thermal recovery. Thus, 
an S/D station with low power will be 
slower to work with. Since thermal re- 
covery of any S/D station is not usually 
mentioned on it, you should look for its 
power ratings. An S/D with a power 
rating of 50W to SOW is considered to 
be the best for fast operation, whereas 
an S/D station with power rating of 
20W to 30W, or even lower, is unsuit- 
able for most projects. 

Temperature accuracy. It is natural 
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It is very important for peopie to find out if they are buying the right 
S/D station as there are a few avaiiabie in the market that have 
microcontroiier but are not smart stations with sensors. Making a 
wrong seiection may ieave one with a station that wouid deteriorate 
over time and wouid not be of any use further. — Kanishka shah, 

branch manager, Entesla 


to be curious about what this term is 
and why it is important. To clarify this 
term, let me take an example. 

We set our S/D stations to a specific 
temperature for efficient work. Howev- 
er, do we ever bother to know if the tip 
of the iron has reached that temperature, 
or how close is it to the set temperature? 
The temperature accuracy gives us that 
idea. Ideally, the accuracy should be 
±0.001°, which is impossible, but an 
S/D with ±5° of temperature accuracy 
is considered suitable. 

An S/D station with adjustable irons 
and tips should have the accuracy cali- 
bration option to maintain the working 
efficiency of the S/D station. 

Tip-to-ground ratings. This rating 
refers to two different parameters: po- 
tential and resistance. Tip-to-ground 
potential is the existing voltage between 
the tip of the S/D iron and the common 
ground of the station, and the tip-to- 
ground resistance is the resistance be- 
tween the two. 

The first is the leakage potential, 
which should not be more than 2m V, 
while the resistance should not be more 
than 5Q. Otherwise, the overall current 
will leak out and the station will never 
provide the required efficiency at work. 

New features to look for 

You can never make the best choice if 
you do not have information on what is 
new in the market. Although you will 
find a few new styles of S/D stations 
with respect to their looks and design, 
the ones listed below are some of the 
new features. 

Ultra-fast thermal recovery. You 
might have got a synopsis of thermal 
recovery in the previous few para- 
graphs, but ultra-fast thermal recovery 
is something even beyond that. Only a 
soldering station with high wattage like 


120W or 150W can provide this type of 
recovery, allowing you to operate it at 
a very low temperature set point. This 
minimises your concern about the in- 
fluence of heat on the components and 
the tip of the iron. 

Such soldering stations have an 
auto-sleep function along with a power 
shut-off that gets activated once the 
set temperature is reached, prevent- 
ing the soldering iron from getting 
over-heated and thus increasing life of 
the station and the tools attached. The 
auto-sleep also prevents oxidisation of 
the tip of the iron. 

These soldering stations are used 
for fine SMD soldering, high mass sol- 
dering purposes and soldering parts of 
a heavy automotive. 

Temperature pre-set. All the new 
S/D stations that have come up re- 
cently have the temperature pre-set 
option, where three frequently used 
temperatures can be set in advance 
and then the required temperature can 
be recalled with just a single push of a 
button. This is an added advantage to 
the temperature control function that 
we usually look for in any S/D station. 

Ultra-light soldering iron. A light 
soldering iron is advisable for comfort 
at work. Today, you can get a solder- 
ing station with an ultra-light-weight 
soldering iron that weighs not more 
than 95 grams. The plug-in type solder- 
ing tips with different shapes and sizes 
further add to this feature by providing 
the optimum working facility for com- 
pact boards with more than hundreds 


of components to be soldered in. 

User-friendly. You can also see 
simple and user-friendly S/D stations 
that not only provide different factory 
settings for adjustment of variable tem- 
perature, calibration value and standby 
time, but also provide the ability to use 
fixed temperatures, interlock and energy 
levels with the use of PC software or a 
micro SD card. Another special feature 
in such type of S/D stations is the shut- 
down and standby function that helps 
save energy, increasing the life of the 
iron tip at the same time. 

Thermal control and lock. Have you 
ever thought of controlling the heat of 
the S/D station and locking it at a certain 
point so that the iron does not get over- 
heated, eventually damaging the project? 
Think now, if you haven't before. 

The new S/D stations available 
now come with a control card that turn 
off power to the station if the iron tip 
reaches the set temperature. Now, to 
check if the tip of the iron has reached 
the set point or not, they have tempera- 
ture sensors incorporated at the tip. 

Such S/D stations provide certain 
features that are required for industrial 
manufacturing. These features are: com- 
pact design for energy saving, informa- 
tion regarding the errors and offset 
functions to moderate the heat. Such 
S/D stations are considered suitable for a 
wide range of applications starting from 
few touch-ups to heavy-duty work. 

Temperature sensors and alarm. 
This is a soldering station that allows 
no fluctuation in temperature during 
continuous operation at heavy load. To 
support this feature, such stations have 
high-sensitivity sensors connected to 
an alarm that turns on when the tem- 
perature of the tip goes above or below 
the maximum and the minimum tem- 
perature settings. The alarm again turns 
on if the iron is left in contact with the 
component or the board longer than the 


There are some soldering stations where temperature governs the 
power delivery. The idea behind it is that, with the rate of change of 
temperature of the station, the joint temperature shouid reach the 
activation temperature, —one of the vendors from the soldering industry 
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Antistatic Soldering/De-Soidering Stations 
with ‘Uitra-Fast Thermal Recovery’ Avaiiable in India 


Brands 

Model number 

Power consumption 

Operating temperature 

Price* 

Antrix 

SLD 938 

70W 

200-480°C 

^12,500 

Agronic 

AGRONIC-936 

60W 

160-480°C 

^12,000 

ERSA 

l-CON PICO 

80W 

150-450°C 

^18,281 

Goot 

RX-711AS 

65 W 

200-480°C 

^11,200 

Hakko 

FX838 

150W 

200-500°C 

^ 75,950 

Inde 

DSSLF120 

120W 

100~500°C 

^21,000 

MetroQ 

MTQ-917 

60W/80W 

160-480°C 

^14,034 

Metcal 

MS-500DS 

40W 

10-40°C 

^95,165 

Weller 

WX2 

120W 

0-550°C 

^61,330 


*The price is indicative oniy; piease re-check before buying 


time set. This also prevents overheating 
of the components. 

Another option which this soldering 
station provides is that, it is designed 
with thermal insulation capability to 
reduce the transfer of heat to the grip of 
the iron, allowing one to hold the iron for 
a longer time. 

Based on Curie heat technology. In 
this type of heating technology, as soon 
as the power to the soldering station is 
turned on, the AC signal goes to the han- 
dle through a coil, due to which an eddy 
current is induced in the heater (that is 
ferromagnetic) to increase its temperature. 
Now, as soon as the temperature reaches 
the Curie point, the magnetic properties 
of the heater change, inducing no further 
eddy current and turning off the heat. But 
as soon as the temperature goes below the 
Curie point, the current is induced again, 
generating another heating cycle. 

Such soldering stations are depend- 
ent on the type of heating material used. 
Today, soldering stations available with 
this heating facility provide an excellent 
energy conservation option. Such sta- 


tions avoid any temperature overshoot 
even during the temperature recovery 
of the tip. 

Hybrid S/D stations. S/D stations 
are said to be hybrid when these use 
hybrid tools in conjunction with hybrid 
heating technology that combines infra- 
red (IR) radiation with conventional 
heating, especially for SMD compo- 
nents. The IR radiation allows the tools 
to transfer heat to the components 
homogeneously. 


Such stations have exchangeable hy- 
brid adaptors that protect the chips from 
getting damaged during the heat trans- 
fer. These generally have high-power 
heaters, with wattage of about 200W. 

The choices are many with respect 
to features, but yes we do have some 
parameters now to guide us. Don't you 
think the new styles will affect the selec- 
tion parameters in the days to come? • 


The author is a technical journalist at EFY 
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■ INNOVATION I 

SafeDrive: An Automatic 
Accident Management System 

India is ranked second in the world for estimated road traffic deaths per year, according to 
WHO’s global status report on road safety published in 2013. With such scary statistics, the 
need for an automatic accident management system is easy to sell 


DILIN ANAND 

S afeDrive is a personal emergency 
management device that auto- 
matically detects crashes or other 
crisis situations and makes that crucial 
first call for help. It also helps victims 
in less severe, yet highly-troubling, 
cases like tire blowout, vehicle break- 
down and medical emergencies that 
happen on the road. 

By connecting to the on-board 
diagnostics through any ODB-II port 
of the car, this device automatically 
monitors car operation in order to pre- 
dict failures before these happen, at the 



Fig. 1: Internal layout of the product 



Fig. 2: The SafeDrive scenario 


same time alerting users of best safe- 
driving practices. It was designed by a 
seven-member team led by Prasad Pil- 
lai, chief executive officer, and Dhanya 
CM, chief operating officer, Raksha 
SafeDrive. 

How does the whole 
system work 

SafeDrive works by employing the 
most-modern technologies in a very 
small package. In-built impact sen- 
sors detect accidents and collect 
high-accuracy location information 
from the on-board global positioning 
system (GPS). Then, this information 
is processed and transmitted by the 
SafeDrive device to central office via 
cellular technologies. 

The SafeDrive ecosystem comprises 
two parts. The first part is a mobile 
Internet-enabled device. With voice 
capability similar to a phone, the Safe- 
Drive device can automatically detect 
accidents and transmit distress mes- 
sages with GPS location information. 

The second part is a backend sup- 
port network that mainly consists 
of 24 X 7-support personnel who can 



receive distress messages and GPS 
location information transmitted by 
the SafeDrive device. Once the sup- 
port centre receives the information, 
it is passed on to emergency provid- 
ing agencies, the owner of the device 
is identified and emergency medical 
contacts are notified by SMSes and 
phone calls. 

Hardware design 

This device's hardware consists of 
three key sub-systems: connectivity, 
positioning and crash sensing. 

Connectivity is achieved with a 
GPRS modem and associated circuitry. 
In India, cellular connectivity is the 
most ubiquitous and cost-effective net- 
working option available. While it does 
not promise hundred per cent reach, it 
does provide the largest area of cover- 
age that can be obtained compared to 
other technologies. 

Positioning features like identify- 
ing the vehicle's location are very 
crucial to this product. Location sens- 
ing is provided by an in-built GPS 
circuitry. 

The next subsystem is what de- 
signers claim to be the most crucial of 
all — the crash sensing circuitry. The 
circuitry has accelerometers to measure 
impact and sudden change in accelera- 
tion (deceleration) of the vehicle. Their 
proprietary algorithm then processes 
the digital data collected through these 
accelerometers and decides if the vehi- 
cle was involved in an accident. 

Apart from these, SafeDrive also 
has supporting circuitry for receiving 
voice calls, in-built battery charging 
for uninterrupted power, data-Iogging 
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capabilities and high brightness light 
emitting diode (LED) for visual indica- 
tion to the user. 

What sets it apart 

The key differentiation of SafeDrive is 
automatic crash detection and notifica- 
tion mechanism. 

The other products currently 
available in the market are limited to 
providing location- tracking features. 
SafeDrive adds a new spin to this by 
adding an in-built crash sensing and 
notification mechanism. The team 
claims that crash sensing is the key 
technology that differentiates this 
product from the others. 

In conventional systems, false 
triggers for small impacts, including 
sudden braking and impacts from 
traversing large gutters on the road, 
affect the integrity of the solution in 
the long run. 

If a system such as this is allowed 
to cause a false accident trigger, the 
ensuing situation can wreak havoc for 
the driver and entire support system. 
It will cause the solution to degrade 
and, consequently, affect its ability to 
be put to use in an effective manner. 
"'We accomplish a stable, error-free 
and dependable accident detection sys- 
tem implemented through proprietary 
algorithms that contextually analyse 
and combine all the information ob- 
tained. This includes position, velocity, 
impact direction and duration, make 
and model of the vehicle, and so on," 
explains Pillai. 

Current competition 


What Happens in Case of an Accident? 


SafeDrive scenario A typical accident scene 


1 . As soon as the in-built sensors detect an 
accident, a quick notification is automatically 
sent with information relating to location and 
accident severity, among others, to emer- 
gency assistance centre and local emergency 
service providers. 

2. Easy access is provided to emergency 
contacts, and their support centre will en- 
sure proper care and attention to people in 
distress. 

3. Live support staff trained in dealing with 
emergency and crisis management will co- 
ordinate and streamline relief operations with 
local and government authorities and with the 
family of the crash victim. 

4. With access to secure medical information 
provided from the user’s profile, emergency 
responders can respond to the crisis faster 
and more efficiently. 


1 . The most common mode of notification is 
by kind-hearted bystanders who would call 
authorities after they see an accident. 


2. With the hustle and chaos in case of an 
accident, many things get overlooked easily. 
For example, in most cases, the emergency 
contacts, identity and medical history of the 
victim may not be known immediately. 

3. In most cases, the first help offered to an 
accident victim is from mostly unprepared 
and confused, but helpful bystanders. This is 
not a very effective system. 

4. The critical time for providing medical 
help is wasted, which adversely affects the 
chances of survival of the victim. 


Statistics show that... 

Third-party studies show that about 50 per cent of lives can be saved if they are given medi- 
cal attention within the first hour following an accident, often called the ‘golden hour.’ 


Solving challenges: Accident detection 


The ability to detect acceleration forces of up to 100g (where g is the unit of acceleration; 
1g=9.8 metres per second) was necessary for Raksha SafeDrive to accurately determine 
the impact and severity of the accident. Other aspects involved filtering methods to 
accurately identify false positives. The team did not want the system to trigger an accident 
for a false event, like if a device gets dropped on the floor. Identifying such false cases from 
an actual accident was also given due consideration. 


the accident location, among others. 
Over the past several years, most other 
car manufacturers have followed their 
lead and have provided similar safety 
systems for their cars sold in devel- 
oped countries like the USA, the UK 
and others. 


to subscribe to the emergency service, 
apart from routing service from a cen- 
tre placed out of India. 

Prasad adds, "We have taken two 
years, with the effort of a seven-member 
team, to bring this product into frui- 
tion." 


In most developed and developing 
nations, including China, modern 
technologies are employed for fast de- 
tection and co-ordination of emergency 
rescue efforts. 

In the USA, General Motors de- 
veloped and commissioned OnStar 
system in their cars, that provides 
automatic accident detection and 
emergency SOS button, over 15 years 
ago. Currently, this system provides 
many services, including instant on- 
call support from a central office and 
dispatching emergency assistance to 


However, in India, we are yet to 
see such technologies being used and 
made available for public consump- 
tion. Lack of such modern technolo- 
gies for emergency response is a major 
problem to be dealt with in order to 
reduce high causalities in India from 
road accidents. 

SafeDrive was available for pre- 
order in November at a price of ^ 6999 
from the company's website Raksha. 
me. Competing international products 
like Splitsecnd cost around ^ 12,000 to 
buy, plus a monthly expense of ^ 900 


What we can expect 
in the future 

Prasad and his team are working on 
patenting some features, which they 
cannot disclose at this time due to 
patent filing requirements. From my 
interaction with the team, I am sure 
that we can expect some interesting 
improvements in the feature set that 
comes with the next generation of this 
product. • 


The author is a senior assistant editor at EFY 
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This Month’s DVD Contents 

This month’s DVD is a compilation of different tools starting from integrated development 
for Intel Galileo to circuit compilers like MikroElectronika, along with simulators like quite 
universal circuit simulator (Qucs). Also, enjoy the rhythm platform through Performous 


Popular resources 


7Zip. Version 9.20 (file archiver) 

Java Runtime Environment. Version 8.0.250.18 (runs programs 
written in Java programming language) 

VLC. Version 2.1.5 (media player) 

Opera. Version 24.0.1558.66 (web browser) 

Free Downtoad Manager. Version 3.9.4 (file download manager) 
Thunderbird. Version 31.1.0 (e-mail application) 

Mozitia Firefox. Version 33.1 (web browser) 

Apache Open Office. Version 4.1.1 (open office) 

Prozek Vitai2014 (antivirus) 


SNEHA AMBASTHA 

PICBASIC PRO 

PICBASIC PRO is a simple and easy-to- 
use Basic compiler with dedicated librar- 
ies or routines for the rapid development 
of Microchip PIC microcontroller (MCU) 
based projects. It produces codes in the 
same manner as a C compiler and so, is 
widely used by engineering profession- 
als to produce commercial firmware. 
Its design for fast compilation makes it 
popular among professionals. 

Arduino IDE 
for Intel Galileo 

The integrated development environ- 
ment (IDE) for Intel Galileo board, 
with x86 architecture, is compatible 
with operating systems like Windows 
(7, 8, 8.1), Ubuntu (12.04) and Mac (OS 
X version 10.8.5, OS X 10.6.8, 10.7.5 
and 10.9.2). It supports Arduino librar- 
ies for the following: serial periph- 
eral interface (SPI), electrically-erasable 
programmable read-only memory 
(EEPROM), universal asynchronous 
receiver/ transmitter (UART), general- 
purpose input/output (GPIO), Wi-Ei, 
Servo and USB host to help board 
interfaces. 

mikroC PRO 

mikroC PRO is an ANSI C compiler 
for PIC microcontroller based devices 
from Microchip. It has an IDE, a com- 
piler with advanced optimisations, 
both hardware and software libraries 
and additional help tools. It also has 
some ready-to-use examples for users 
to get started in no time. 

mikroBasic PRO 

mikroBasic PRO is a full-featured Basic 
compiler for PIC development from 
Microchip, built specially for beginners 
with its simple syntax and clear code. 


It has over 500 ready-to-use 
library functions and examples, 
along with a comfortable IDE 
and comprehensive help file to 
provide sufficient aid in devel- 
opment. 

mikroPascal PRO 

mikroPascal PRO is a full- 
featured Pascal compiler with 
some ready-to-use libraries, intuitive 
IDE and compiler with advanced opti- 
misations for PIC devices from Micro- 
chip. It features about four different 
levels of optimisations that can reduce 
the code size up to 20 per cent. 

Quite universal 
circuit simulator (Qucs) 

Qucs is an integrated circuit simulator 
with a graphical user interface (GUI) to 
simulate a large-signal, small-signal as 
well as noise behaviour, of the circuit. It 
aims to support all kinds of circuit simu- 
lation types like AC, DEC, harmonic 
balance analysis, noise analysis and 
S-parameter. It can also import existing 
SPICE models for use in simulations. 

SmartSim 

SmartSim is an open source, cross- 
platform digital logic circuit design 
and simulation package for educa- 
tional use for anyone, from children to 
adults. It helps create complex circuits 
by allowing one to create one's own 
custom components and include them 
in other circuits. It also provides many 
semiconductor based components and 
models such as opamps, diodes, MOS- 
EETs and PMOSEETs. 

OP Modeler 

Quantum platform (QP) modeler (ver- 
sion 3.2.2), known as QM, is a graphical 
modelling tool used to design and imple- 
ment real-time embedded software based 


on unified modelling language (UML) 
state machines and lightweight QP ac- 
tive object frameworks. It helps one to 
decompose software into event-driven 
components called active objects and to 
automatically generate C or C++ codes. 

ZenitPCB suite 180 

ZenitPCB suite is a printed circuit board 
(PCB) layout tool to help hobbyists, stu- 
dents and academics from high schools 
create their own PCBs with a profes- 
sional approach, without an expensive 
licence. It is a computer aided design 
(CAD) program that helps one to realise 
his or her projects in a short time. 

Wiring 

Wiring is a programming framework 
for microcontrollers to allow writing 
cross-platform software to control 
devices attached to a wide range of 
microcontroller boards and to create 
all kinds of creative coding, interactive 
objects, spaces or physical experiences. 
Currently, it is being used widely by 
thousands of students, artists, design- 
ers, researchers and hobbyists for 
learning, prototyping and finished 
professional work production. 

Some others tools are: ScadaBR, 
Modbus SCAD A, timer calculator V2.7.0, 
package manager V3.5.0, visual TET 
V3.8.0, visual GLDC V2.7.0, GLCD font 
creator VI. 2.0 and Smith V3.10. • 


The author is a technical journalist at EFY 
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Quite Universal Circuit 
Simulator: A Free Mixed Signal 
Electronic Circuit Simulator 

Being a free electronic circuit simulator, this is an efficient tool for an 
electronics engineer to simulate analogue and digital systems as well as 
analyse their system behaviour. Try it out in this month’s EFY Plus DVD 


JAI SACHITH PAUL 

C ircuit simulation is a critical 
step in electronic product de- 
sign. By simulation a design, 
an engineer will know the behaviour 
of the circuit on various test cases 
even before practically implementing 
it. Getting the design right at the first 
implementation saves a lot of time and 
cost for the manufacturer. This, in turn, 
helps the manufacturer to reduce the 
time to market. 

Quite universal circuit simulator 
(Qucs) is a free open source integrated 
circuit simulator with a smart graphi- 
cal user interface (GUI). The GUI in 
Qucs is based on Qt, which is a cross- 
platform application framework. We 
can run AC, DC and transient analysis, 
in addition to VHDL/Verilog simula- 
tions, very easily with the help of this 
circuit simulator. Apart from this, we 
can easily import any existing SPICE 
model for our circuit simulation. 


Infobytes 


> Qucs is currently developed for GNU/ 
Linux systems using GNU autotools. 

> Also available natively on X86 
Windows (XP/Vista/7/8) systems and 
experimentally on X86-64 versions of 
these. It also gets successfully compiled 
on other operating systems like Solaris 
and NetBSD. 

> Latest stable release: 0.0.1 8 on August 
31,2014. 



Functions of Various Tool Suites 


Tool suite 

Function 

GUI 

Creates schematics and VHDL code, sets up simulations and provides 
simulation results. 

Text editor 

Displays netlists and simulation logging information. 

Filter synthesis application 

Helps in designing various types of filters. 

Backend analogue 
simulator 

Simulates the previously set-up schematic. It takes a netlist, checks it for 
errors, performs required simulation actions and, finally, produces a dataset. 

Transmission line 
calculator 

Component library 

Used to design and analyse different types of transmission lines like 
microstrips, coaxial cables, etc. 

Holds models of real-life devices such as resistors, diodes, opamps, etc. 

Attenuator synthesis 
application 

Command line-conversion 
program 

Designs various types of passive attenuators. 

Imports and exports datasets, netlists and schematics from and to other 
CAD/EDA software. 
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Features of Qucs 

Let US take a look at the main features 
of Qucs: 

Massive component library. Qucs 
comes up with almost all the com- 
ponents required for an electronic 
circuit. The library consists of lumped 
elements like resistors, inductors 


and capacitors as well as models for 
sources, probes and transmission lines 
for electronic circuits. 

We can also find non-linear com- 
ponents like diodes and transistors in 
the library. It includes various transis- 
tor models like heterojunction bipolar 
transistor (HBT), metal semiconductor 
field effect transis- 
tor (MESFET), metal 
oxide semiconductor 
field effect transis- 
tor (MOSFET) and 
junction gate field ef- 
fect transistor (JFET) 
in the component li- 
brary. Additionally, 
users of this tool are 
given the provision 
for expanding the li- 
braries as per their 
requirements. 



Fig. 2: Transmission iine caicuiator 



Fig. 3: Piotting data in Qucs 


Smart GUI. You have access to a 
very useful GUI in Qucs that is based 
on Qt by Digia. This helps us create 
schematics or write VHDL code using 
the user interface. Setting up simula- 
tions and displaying their results is 
very easy using this GUI. 

The GUI aids in efficient schematic 
capture by allowing the simulated data 
to be represented in various forms as 
Smith chart, tabular, cartesian, polar. 
Smith-polar combination, 3D-cartesian, 
locus curve, timing diagram and truth 
table. 

Analysis of results made easy. 
Various types of analyses are possible 
with the help of Qucs. We can get the 
small signal response of a circuit us- 
ing AC analysis, while the DC sweep 
analysis in Qucs could be used to 
calculate the circuit's bias point over a 
range of values. The transient analysis 
helps us compute the response of the 
circuit with respect to time. 

Not only can we easily calculate the 
contribution of noise from the resistor 
and semiconductor devices in the cir- 
cuit with the help of noise analysis, we 
can also vary the range of values of a 
component in the circuit and note the 
response using Qucs with the help of 
parameter sweep analysis. It is easy to 
obtain scattering parameters by using 
S parameter simulation in Qucs, while 
pure digital simulations are supported 
by VHDL and Verilog HDL in Qucs. 

What users think 
about this tool 

The strength of any tool lies in the 
experience that it can provide its us- 
ers. Going through the reviews in the 
online communities, we realised that 



Your favourite Magazine on 
Open Source is now on the Web, too. 

OpenSourceForU.com 

Foiiow US on Twitter@LinuxForYou 
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Competing tools in mixed signal electronic circuit simulation 


GNU circuit anaiysis package (GNUCAP). GNUCAP is a fully-interactive and command- 
driven general-purpose circuit simulator, developed as part of GNU project. It can perform 
non-linear DC and transient analysis, Fourier analysis and AC analysis linearised at an 
operating point. 

Ngspice. Ngspice is yet another open source mixed signal circuit simulator. It is 
possible to have three classes of analyses using Ngspice— non-linear DC analysis, non- 
linear transient analysis and linear AC analysis. 

Easyeda. Easyeda is a web based EDA tool for electronics engineers. This is an online 
tool and the user need not download any software. Easyeda helps in online schematic 
capture, PCB design and Ngspice simulation. 

Faistad circuit simuiator appiet. Circuit simulator is a freely available Java applet that 
can be used to simulate a wide variety of electrical and electronic circuits. We can either 
run the simulator as a standalone Java application or embedded within a web page by using 
a Java-enabled browser. 

GeckoCIRCUITS. GeckoCIRCUITS is a circuit simulator for modelling power electronic 
systems. The software has an extremely-high simulation speed. It can be used to simulate 
control modelling and thermal simulations. It can also be integrated into MATLAB/Simulink 
or other programming environments. 


users are quite impressed with this 
product. 

A user from sourceforge.net 
writes, ''This is a very nice product. I 
am a DSP guy, so I do not use circuit 
simulators often. I have some experi- 
ence with SPICE and Orchad, but 


I have a very strong preference for 
Qucs. It is easier to use and richer in 
features. For example, the basic OpA- 
mp is just what you need when you 
want to make some examples in class 
without drowning in the complexities 
of a real Op Amp." 


Another user from apps.ubuntu. 
com says, "I have only played with this 
briefly, but if you are familiar with Agi- 
lent Design System (ADS), then you will 
pretty much be right at home. That being 
said, if you are not familiar with ADS, 
then it could be a bit confusing. Features 
included are: AC, DC, harmonic bal- 
ance, S parameter sims. Smith charts, as 
well as cartesian plots for transient sims, 
SPICE models for transistors and FETs, 
and file based circuit elements. It looks 
like it will be adequate for hobby circuit 
building. In fact, it is probably the most 
complete open source circuit simulator 
that I have found." 

Why not give it a try 

Qucs is already a very popular elec- 
tronic circuit simulator among design 
engineers. It is free and an open source 
simulator. If you are a designer or 
student who is curious to know how 
a circuit works, you must give it a try 
today itself. • 


The author works at EFY 
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Create Hierarchical Designs 
Easily With SmarlSim 

Demonstrate the gate-level digital logic and build-up larger designs with 
SmartSim. SmartSim is available for Windows and Linux, on the DVD 
accompanying this month’s issue of EFY Plus 


■ rTTS 
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Hierarchical design 



Interactive simulation 



SmartSim running on Raspberry Pi 


SNEHA AMBASTHA 

A re you working with Rasp- 
berry Pi and need to design a 
larger logic circuit and simu- 
late it too? Do not worry. SmartSim 
will definitely help you with this. 

SmartSim is a design and simula- 
tion package for digital logic circuits. 
Its main focus is to demonstrate gate- 
level digital logic circuit and build 
larger designs by allowing the use of 
same components again and again. 

Why use SmartSim 

Starting from its ability to create a 
hierarchical design to its ease-of-use, 
everything makes the tool widely 
acceptable and popular amongst the 
different categories of users. 

Hierarchical design. This special 
feature allows you to create custom- 
ised components so that these can be 
included in the library for further use 
in any of the circuits later. This allows 
you to easily create large and complex 
circuits. This also gives you the ability 
to easily include the large circuits in 
other circuits as sub-components. 

Interactive simulation. Interactive 
simulation is another advantage that 
SmartSim offers. Even when the circuit 
simulation is on, interactive simulation 
helps you explore the sub-components 
inside it and also gives you an op- 
portunity to control the circuit. The 
simulation activity allows you to pro- 
duce logic-timing diagrams, along with 
detailed circuit functions, that can be 
recorded and analysed later. 

The interactive simulation rep- 


resents the wires in the circuits with 
some special colour codes, making 
it easy for users to understand if the 
circuit is working correctly. 

Work presentation. SmartSim al- 
lows you to export both the circuit 
designs and timing diagrams to differ- 


ent formats like portable document 
format (PDF), portable network 
graphics (PNG) and scalable vector 
graphics (SVG) so that these can be 
used in another system for further 
review and report. You can also give 
Print command from within the tool 
to get the circuit layout on paper. 

Cross-platform tool. SmartSim is 
a cross-platform software, although 
it was originally designed keeping in 
mind the Raspberry Pi computer. It 
can be used on Windows, Linux and 
Mac. Raspberry Pi usually comes 
with SmartSim, although it may not 
be the upgraded version. 

Touch-screen friendly. Using 
SmartSim with any device does not 
mean that you have to be completely 
dependent on keyboard interaction. 
SmartSim is touch-screen friendly 
and pointing-device operated. This 
makes it ideal for use with interac- 
tive whiteboards in classrooms and 
other touch-screen devices. 

Plug-in component support. 
SmartSim supports plug-in com- 
ponents so that it is possible to add 
more sophisticated fundamental 
components to a circuit. Although 
it does not have a large number of 
plug-in components yet, it has a 
component to interface with GPIO 
ports under Linux, in case of Rasp- 
berry Pi. 

Free memory. SmartSim has about 
25MB of free memory, which means 
that it has about 25MB of additional 
memory on top of the one required by 
the specific operating system and other 
running programs. The amount of free 
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Quick view 


> Version: 1.4.1 (Latest) 

> Operating systems and processor architectures (tested) 

• Windows XP or later (x86) 

• Linux based (x86: x86_64) 

• ARM 

> Licence: GNU general-public licence Version 3 

> Free disk space: 25MB (including libraries) 

> Free memory: 25MB 

> Peripherals 

• Mouse, touch-screen or other pointing device 

• Keyboard 

• Monitor or other display 

• Optional printer 


Coiour description 


> Blue wire: Set to binary 0 (false) 

> Red wire: Set to binary 1 (true) 

> Green wire: Does not have a live input (high impedance, 
Z or state). This can also be used as a result of a fault 
design with no input connections to a wire 

> Yellow wire: Multiple-input error 


SmartSim on Raspberry Pi 


Before using SmartSim on Raspberry Pi, it has to be 
upgraded to the latest version and then installed by 
typing the following commands: 

> sudo apt-get update 

> sudo apt-get install smartsim 


Pre-requirements 


Smartsim requires a few tools without which it cannot 
be installed on different platforms 

> GTK-p 2 

> LibRsvg 


memory required is depend- 
ent on the complexity of the 
design, where it shares only 
the recommended amount. 

Competitors at 
hand 

Ashley Newson, the creator 
of SmartSim says, "'Smart- 
Sim is not a fully-fledged 
printed circuit board (PCB) 
or other hardware design 
tool like KiCad, quite uni- 
versal circuit simulator 
(Qucs) or SPICE, and so can- 
not be compared to them." 

As per Newson, the only 
software we can compare 
SmartSim to is Logisim. 

Logisim is another edu- 
cational tool for design- 
ing and simulating digital 
logic circuits. It is again an 
open source software, with 
colour-coded wiring that 
aids during simulation. It 
runs on all devices that sup- 
port Java version 5 or later, 
and has a special version 
released for MacOS X and 
Windows OS. 

Although it shares a 
high resemblance with 
SmartSim, Logisim cannot 
accommodate any analogue 
components, and any further develop- 
ment to it has also been suspended 
indefinitely. 

Another difference is SmartSim's 
compatibility with Rapsberry Pi, which 
has not yet been proved in case of 
Logisim. 

User experiences 

We are all humans and, despite being 
aware of the features and advantages 
of this software, we want to know the 
experiences of other users too. 

As per user reviews on SmartSim 
blog created by Raspberry Pi, one of 
the reviewer uses it on three different 
platforms and was highly impressed 
by its multi-platform capability. As per 
him, SmartSim looks and feels identical 
on all three of them and creates circuit 


files that can be transferred between 
different versions seamlessly. 

Another user, too, accepted that 
the software is pretty good. He further 
added that, SmartSim is slick, easy- 
to-use, looks great and seems to do 
exactly what it says on the package. 
He said that, he was surprised by the 
performance of SmartSim on the fairly- 
large circuit he connected. 

Although this tool has had almost 
all positive feedback, one customer 
was disappointed because he could 
not install it on his old Fedora system. 
Newson agreed that there was a small 
bug in the .make file of the software 
that he removed and then the installa- 
tion went perfectly. • 
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QP Frameworks and 
QM Modeling Tool 

In this article, we explore quantum platform (QP) frameworks and modelling tool. 
The framework can be used to produce highly-responsive and modular-embedded 
system applications. Design and implementation of real-time embedded software 
is so easy with the help of the QP modelling- and code-generation tool 



JAI SACHITH PAUL 

Q P, from Quantum Leaps, 
is a family of open source 
frameworks that helps a user 
build efficient real-time embedded 
applications. The framework can com- 
pletely replace the need for a traditional 
real-time operating system (RTOS) on a 
bare-metal single-chip microcontroller 
that controls the entire embedded sys- 
tem. The QP family consists of three 
frameworks: QP/ C and QP-nano (writ- 
ten in C) and QP/C++ (written in C++). 

Why quantum platform 

The QP reveals itself before us as a 
better alternative to the RTOS in a 
single-chip microcontroller, controlling 
the embedded system application. Let 
us try to figure out the reasons for this. 

No blocking. In an RTOS, we have 
counters, flags and other blocking 
mechanisms that are time-consuming 
in the sense that, when a program is 
blocked, it is not doing any work while 
waiting for an event. This also con- 
sumes a lot of memory space. In order 
to keep things simple, active objects 
are introduced into the QP framework 
by behavioural modelling specified by 
hierarchical state machine (UML state 
chart). The QP framework provides 
the active objects with the execution 
thread, queuing of events and event 
based timing services. 

The elimination of blocks helps the 
program to have a smaller footprint in 
RAM (data space) as well as in ROM 
(code space). The scalability and ef- 



Fig. 2: Components of quantum platform 

ficiency is thereby increased consider- 
ably in a resource-constrained embed- 
ded system. 

High- efficiency and better resource 
utilisation. The flow of program is con- 
trolled by asynchronous events initiated 
by user actions, such as a mouse click, 
sensor outputs or messages from other 
threads. This event-driven approach 
helps the programmer to express his 
event more directly, which, in turn, 
improves the efficiency of his work. An- 


Components in QP 
architecture and functions 


Quantum event processor (QEP). Allows 
direct coding of UML state charts in C/ 
C-F-F. Supports hierarchical state nesting. 

Quantum framework (QF). Enhances 
concurrent execution of state machines 
specifically designed for real-time 
embedded applications. 

Quantum kernel (QS). Executes state 
machines in a run-to-completion fashion. 

Quantum spy (QS). Enables live 
monitoring of QP applications with minimal 
footprint and slowing down of code. 

other advantage of using this scheme is 
that the CPU needs to be busy at the oc- 
currence of the event only. This means, 
that, we have a better resource-utilisa- 
tion and power-efficiency. No wonder 
the event-driven, quantum platform is 
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ideal for single-chip microcontrollers in 
embedded system design. 

Graphical modelling 
using QM 

By knowing the advantages of decom- 
posing the software into event-driven 
actors, a developer might wonder 
how the quantum platform could be 
used to implement real-time embed- 
ded software. In order to help them, 
the package comes with a really cool 
graphical modelling tool, QP modeler 
(abbreviated as QM). The QM helps you 
elaborate graphically UML state charts 
associated with active objects. While 
using this tool, you need not re-invent 
the software architecture from scratch. 
The modeller helps you reuse the active 
object framework provided by QP. This 
will, in turn, increase your productivity 
dramatically. 

QM also features automatic genera- 
tion of C/C++ code, depending upon 
the framework used. Automatic model 
verification is also done during code 
generation. The tool provides mecha- 
nisms to quickly switch between the 
code and model, so as to apply required 
changes to the model than to the code. 
The QP/C and QP-nano frameworks 
comply with most of motor indus- 
try software reliability association's 
MISRA-C:2004 rules, while the QP/ 
C++ framework complies with most of 
MISRA-C++:2008 rules. 

Feature highlights 

Pre-emptive multitasking kernel. Users 
can go for the traditional RTOS for run- 
ning the active-object model. But the QP 
framework provides a simple, superfast, 
non-blocking, run-to-completion (RTC) 
kernel. The kernel provides fully-pre- 
emptive multitasking using a single 
stack for all actor threads. 

The pre-emptive kernel determines 
the scheduling policy where an RTC step 
can be pre-empted in order to execute 
another thread in the same processor. 
The suspended RTC step can later be 
resumed. There will be no concurrency 
issues as long as the pre-empting and 
pre-empted threads do not share the same 
resources. 


Fig. 3: Code generation in QM 

Encapsulation for enhancing con- 
currency. Encapsulation involves 
packaging of data with operations into 
classes. It includes a mechanism for re- 
stricting access to some of the object's 
components as well as a language con- 
struct that facilitates bundling of data 
with the methods (or other functions) 
operating on that data. 

Even without any mutual exclusion 
mechanism, all private attributes of the 
active objects can be accessed only by its 
own thread. In order to ensure proper en- 
capsulation, the resources are not shared. 
A dedicated active object becomes the 
manager and access of the resources by 
the rest of the system is by the events 
posted to this manager-active object. 

High ly- resp onsive event- driven 
architecture. There is an event queue as- 
sociated with every active object. It helps 
them receive all the events exclusively 
through this queue. Whenever there are 
events like user actions, such as a mouse 
dick, sensor outputs or messages from 
other threads, an event will be posted 
to the event queue asynchronously. The 
event producer need not wait in line for 
the actual processing of event. The QP 
framework takes up the responsibility of 


Active objects (actors) 


Actors are event-driven, encapsulated state 
machines running in their own thread of 
execution. They communicate with each 
other asynchronously by exchanging 
events. Behaviour is specified in QP by 
means of hierarchical state machines 
(UML state charts). They enforce the best 
practices of concurrent programming. 

In response to a received message, 
an actor can: 

> Determine its behaviour for the next 
message. 

> Create a finite number of new actors. 

> Send a finite number of messages to 
other actors. 

safely delivering and queuing of events 
in the queue to the thread of recipient 
active object where the processing takes 
place. In the event-driven approach, the 
processor is busy only at the occurrence 
of the event. There is a better utilisation 
of resources and saving of power. 

The event-driven approach seen in 
QP modeler is quite different from that 
seen in the traditional graphical user 
interface (GUI) development tools and 
architectures. Here, the actors not only 
make use of the nature of the event but 
also the context (state) of the system. 
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All relevant aspects of the system's 
history are very efficiently captured 
by the state. 

Using the tool 

A wide range of products in various 
domains that include consumer elec- 
tronics, telecommunications, industrial 
automation, transportation, medical 
devices, aerospace and robotics already 
make use of this highly-efficient tool. 

The software is licensed under 
dual-licensing model. If you are devel- 
oping and distributing open source ap- 
plications under GNU general public 
licence (GPL), as published by the free 
software foundation, then you are free 
to use Quantum Leaps software under 
GPL version 3 of the licence, or any 
later version. 

If you are developing and distrib- 
uting traditional closed source ap- 
plications, you must purchase one of 
Quantum Leaps' commercial licences, 
which are specifically designed for 
users interested in retaining the pro- 
prietary status of their code. 


What to expect 

Before going for any tool, it is important 
to know what the current users feel 
about it. A user who reviewed the prod- 
uct on the company website says, "The 
QP implementation is very compact 
and efficient, yet provides you with 
lots of features for such a small pack- 
age. The QP framework code is well- 
organised and the port files allowed us 
to easily make any customisations that 
we needed. All of this has allowed us to 
focus on our design and functionality 
instead of reinventing the wheel with 
another custom-state machine. One of 
the best parts about this model is that 
the maintenance code can be easily 
added, without adding lots of spaghetti 
code to add in something new. Without 
using QF, I do not believe we could 
have delivered on our given schedule 
dates with the same level of quality." 

Another user feels, "Early versions, 
of what is today QP, were developed 
and used by IntegriNautics (now 
No variant) in its core GPS receiver 
technology. A GPS receiver is an ideal 


test bed for the concepts of QP, having 
significant domain complexity and 
requiring hard real-time determinism, 
small footprint and low power. Subse- 
quently, QP has been adopted across 
the company and is used in all products 
on a variety of OS platforms." 

Some users also have a different 
view on CPU utilisation by using QP. 
They feel, "Ideally, when QP is used 
with an operating system, it should 
have lower CPU utilisation rates and 
more efficiency. But, in some practical 
case studies we see, it proves to be just 
the opposite. We also feel complexities 
in porting and implementation." 

Most users have given high ratings 
for the product and found the product to 
be very useful. But, some users feel that 
the product did not meet their expecta- 
tion in certain aspects. The decision on 
whether the user should go for QP frame- 
work should be based on case study, 
taking into consideration the unique 
constraints of the system being built. • 


The author works at EFY 
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PLL FM Transmitter 


JOY MUKHERJI 

his is a circuit that offers a chal- 
lenge to electronics enthusiasts 
and hobbyists — an FM trans- 
mitter that uses readily available com- 
ponents and covers the FM broadcast 


Semiconductors: 

ICl 

- SAB6456A 64/ 256 prescaler 

IC2 

- 7805 voltage regulator 

ICS 

- CD4059 programmable 

IC4 

divide-by-N counter 
- CD4046 phase-Iocked-Ioop 

ICS 

(PLL) comparator 
- CD4060 ripple carry binary 

IC6 

counter/ oscillator 
- TL071 operational amplifier 

Tl, T2, T6 

- 2N2222 npn transistor 

T3, T5 

- BP199 npn transistor 

T4 

- 2N3866A npn transistor 

D1 

- MV209 varactor diode 

LEDl 

- 5mm LED 

Resistors (all 1/4-watt, ±5% carbon): 

Rl, R8, R19-R31 

- 47-kiIo-ohm 

R2, R15 

- 100-kiIo-ohm 

R3,R4 

- 33-kiIo-ohm 

R5 

- 330-ohm 

R6, R7 

- 100-ohm 

R9 

- 3.3-kiIo-ohm 

RIO 

- 18-kiIo-ohm 

Rll, R12, R16 

- 10-kiIo-ohm 

R13 

- 220-ohm 

R14 

- 2.2-kiIo-ohm 

R17 

- 4.7-kiIo-ohm 

R18 

- 1-mega-ohm 

VRl 

- 100-kiIo-ohm preset 

Capacitors: 

Cl, C16, C17 

- 22pP, ceramic disk 



band in lOOkHz steps. The frequency 
drift is controlled by phase-locked-loop 


C2 

- 470pP ceramic disk 

C3-C5 

- 15pP ceramic disk 

C6, C8 

- InF ceramic disk 

C7, C21 

C9, C14, 
C18-C20, C22, 

- lOOOpP, 25V electrolytic 

C24 

- lOOnP ceramic disk 

CIO, C15 

- lOpP, 25V electrolytic 

Cll 

- 200nP ceramic disk 

C12 

- 400nP ceramic disk 

C13 

- 220 |iP, 25 V electrolytic 

VCl 

Miscellaneous: 

- 50pP trimmer capacitor 

RLCl 

- SOT, 28SWG balun core 

RPC2 

- 25T, 28SWG balun core 

LI 

- 4T, 4mm dia 26SWG 

L2 

- Broadband transformer 

6T primary 26SWG, 

IT secondary, 20SWG 

L3 

- 13T, 8mm dia 26SWG 
air core 

L4 

- 6T, 8mm dia 26 SWG 
air core 

CON-CON2 

- 2-pin terminal connector 

XtaT 

- 6. 4MHz crystal 

DIP1-DIP4 

- DIP switch 

S1,S2 

- On/ off switch 

- Audio input jack 

- Co-axial cable 

- Heat sink for transistor T4 

- Wire antenna 


(PLL) method, making transmission 
frequency rock-solid all the time, just 
like commercial stations. Using DIP 
switches, simply punch in the frequency 
on which you wish to broadcast, and 
you are on the air. 

Circuit and working 

The circuit comprises two units. Unit 
1 is the RF section of the transmitter, 
shown in Fig. 1, which transmits the 
FM signal. Unit 2 is the 
PLL control section, shown 
in Fig. 2, which helps in 
locking the transmission 
frequency. The circuit uses 
phase-lock loop that pro- 
vides drift-free transmis- 
sion frequency. 

The RF section is built 
around transistors T1-T4, 
with T1 (2N2222) in Col- 
pitts oscillator configura- 
tion. The frequency of the 
oscillator is determined by 
coil LI and capacitors Cl, 
C2, C3 and C4. Modulating 
signal, which is in audio 
range, is fed through Jackl. 
D1 is a varactor diode, 
working in reverse-bias mode. Since 
this is an FM transmitter, the devia- 
tion in the frequency of the oscillator 
is based on the amount of reverse-bias 
generated by the audio signal. Transis- 
tor T2 (2N2222) acts as a buffer that 
isolates the oscillator from the rest of 
the amplifier chain. 

Frequency-modulated signal is cou- 
pled to driver transistor T3 (BF199) via 
capacitor C5. R7 is a current-limiting 
resistor. Transistor T3 is wired as a 
Class A amplifier and drives transistor 
T4 (2N3866A) via broadband imped- 
ance matching transformer L2. Power 
amplifier operates in Class B mode. Coil 
L4 and trimmer capacitor VCl match 
transistor T4's collector to the antenna. 

The PLL control section is built 
around 64/256 prescaler SAB6456A 
(ICl), programmable divide-by-N 
counter CD4059 (IC3), phase locked- 
loop comparator CD4046 (IC4), 14-stage 
ripple carry binary counter/ oscillator 




PARTS LIST 
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Fig. 2: PLL control section (Unit 2) 


CD4060 (IC5) and operational amplifier 
TL071 (IC6). 

This section uses voltage regulator 
7805 (IC2) to provide regulated power 
supply of 5V for the working of ICl. IC5 
generates 1.5625kHz reference frequency 
for the PLL at pin 1, which is fed to fre- 
quency comparator (IC4) at pin 14. 

A low-level output is taken from the 
antenna via limiting resistor R9 (shown 
in Fig. 1), which is coupled to pin 2 of ICl 
via capacitor C18. Pin 5 of ICl, the mode 
pin, is left open to select divide-by-64 
mode. Output frequency of the trans- 
mitter is divided by 64. Transistor T5 
converts the output of ICl to 12V CMOS 


levels. The signal is further divided in 
programmable divide-by-N counter 
CD4059 (IC3). Output of CD4059 (pin 
23) is connected to the frequency com- 
parator pin 3 of IC4. The PLL compara- 
tor (IC4) compares the phase relation- 
ship between the reference signal on pin 
14 with the input frequency on pin 3. 

Depending upon the variance 
(phase relationship) up or down, a cor- 
rection voltage is generated on pin 13 
of IC4, which is applied to the varactor 
diode of the VCO to bring it precisely 
to 'on frequency.' An active low-pass 
filter (IC6) removes audible 1.5625kHz 
reference tone from the control voltage. 


PLL Transmitter Test Points 

Test point 

Details 

TPO, TPS 

OV (GND) 

TP1 

+ 12V 

TP2 

Transmitted frequency 

TP4 

+5V 

TPS 

Frequency as set by DIP1-DIP4 

TP6 

1.5625kHz 


Note: All measurements are w.r.t. GND 

The reference frequency of the PLL 
is multiplied by the programmable 
divider divide rate to give the final 
frequency. If the divider rate is 1024 
(as set by DIP switches DIP1-DIP4 
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Fig. 3: Actual-size PCB layout of RF section 




Fig. 5: Actual-size PCB layout of PLL control section 



shown in Fig. 2), then the output will be 
1.5625x1024x64 = 102.4MHz. 

Similarly, a DIP setting of 1000 gives 
us an output frequency of lOOMHz. 
LEDl lights up to indicate a lock on the 
selected frequency. 

Construction and testing 

An actual-size, single-layer PCB layout 
for Unit 1 is shown in Fig. 3 and its 
component layout in Fig. 4. Single- 
layer, actual-size PCB layout for Unit 
2 is shown in Fig. 5 and its component 
layout in Fig. 6. 

Assemble the circuits on the PCBs to 
save time and minimise assembly errors. 
Unit 1 is connected to Unit 2 by a co-axial 
cable of short length. Open end of resistor 
Rl, indicated as 'A' in Unit 1, is connected 
to pin 6 of IC6, indicated as 'A' in Unit 2, 
by co-axial cable. Similarly, open end of 
resistor R9, indicated as 'C' in Unit 1, is 
connected to open end of CIS, indicated as 
'C' in Unit 2, by co-axial cable. Ground the 
shield wire of the coaxial cable. 

Keep all leads as short as possible. 
To test the circuit for proper functioning, 
connect stabilised 12V supply to both 
the units. The circuit will accept audio 
signal from just about anything (CD, 
tape, iPod or computer) and transmit the 
signal, which can be received by an FM 
radio. An external microphone amplifier 
can be used for speech. A good match- 
ing 50-ohm ground-plane antenna will 
greatly enhance the range of transmis- 
sion. Use appropriate IC bases on the 
PCB. • 

The author is an electronics hobbyist and a small- 
business owner in Albany, New York, USA. His 
interests include designing RF circuits 
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Long Delay Timer 
with Real-Time 
Clock Display 



B. RAJ NARAIN AND K.V. KANDASAMY 

O ften we forget to switch-off the water pump 
on time and it results in overflow of water 
from the overhead tank. Fortunately, there are 
many solutions available for switching-off the motor 
automatically. Most water-level controllers require a 
level monitoring system for the tank, which is not so 
easy to install due to complicated electrical connections. 

One of the simplest alternatives is a countdown 
timer circuit described here. This circuit shows the real- 
time clock in hours, minutes and seconds, with AM/ 
PM on LCD display. It eliminates the use of additional 
peripherals like DS1307 RTC and PC bus program- 
ming. Thus, cost of the circuit is reduced significantly 
as compared to other real-time clock circuits. 

Circuit and working 

The circuit diagram of a long delay timer with real- 
time clock display is shown in Fig. 1. The circuit con- 
sists of three push-button switches (SI, S2 and S3), one 
on/ off switch (S4) and LCD display. The heart of the 
circuit is AT89C51 microcontroller (IC2). 

AT89C51 microcontroller. AT89C51 is a CMOS 
8-bit microcontroller having 4kB Flash memory, 128 
bytes of RAM, 32 I/O lines, five- vector two-Ievel inter- 
rupt architecture, two 16-bit timers/ counters, full du- 
plex serial port, on-chip oscillator and clock circuitry. 

It is used to run both the real-time clock and 
countdown timer. One of its internal timers is used 
to configure the countdown timer. The four ports 
of the microcontroller are used as I/O pins. The 
push-button switches are connected to port pins Pl.O, 
Pl.l and PI. 2, respectively. The buzzer is connected 
to port pin P3.0 through transistor T1 (BC547). On/ off 
switch S4 is connected to port PI. 3 for controlling the 
timer and buzzer. Pins 18 and 19 of IC2 are connected 
to a 12MHz crystal oscillator and capacitors Cl and 
C2 (22pF each). 



Fig. 1: Circuit of the iong deiay timer with reai-time dock dispiay 
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Fig. 2: Actual-size PCB layout of the long delay timer with real-time 
clock display 



Fig. 3: Component layout of the PCB 


LCD display. In this application, 
LCD library function is used to display 
the time and countdown timer on a 
16x2 LCD, controlled by an HD44780 
LCD controller. RS and EN control pins 
of LCD are connected to port pins P2.0 
and P2.1 of IC2, respectively. IC2 pins 
23, 24, 25 and 26 are connected to data 
pins (11-14) of the LCD. Pins 7, 8, 9, 10 
and 16 of the LCD are connected to 
ground and pin 15 is connected to Vcc 
through a 100-ohm resistor. Since the 
data is read from the microcontroller, 
R/W pin 5 of LCD is also grounded. 

The LCD displays real-time in 
hours : minutes : seconds format with 
AM or PM, and the countdown timer 
with on/off status. In this circuit, the 
LCD is programmed in 4-bit mode, so 
it needs only four data bits. By using 
switch SI, you can vary the minutes 
from zero to 59 and switch S2 to set the 
hour from one to 12. Similarly, switch 
S3 is used for changing the countdown 
timer. Initially, the countdown timer is 
at zero. When it is set to a value more 
than zero, it will start decrementing 
based on the status of seconds in real- 
time clock. That is, whenever the sec- 
onds reach zero after crossing 59, the 
timer decrements by one count. 

Switch S4 not only controls the 
buzzer but also controls the count- 
down timer display on the LCD. 


Initially, switch S4 is set to off position. 

Power supply. The circuit requires 
a 5V supply for driving the LCD and 
microcontroller. Here, the power sup- 
ply is derived from 230V AC primary 
to 9V, 500mA secondary transformer. 
IC 7805 converts the 9V supply to a 
regulated 5V DC supply. 

Software program 

The program for the microcontroller 
is written in C language and compiled 
using MikroC compiler. The compiler 
is used to convert the C program into 
a hex file for burning into the Flash 
memory of AT89C51 microcontroller 
using a suitable programmer. MikroC 
compiler is available for various mi- 
crocontrollers like 8051, PIC, AVR and 
ARM. Here, MikroC compiler for 8051 
is chosen that has a code limit of 2kB. 

The program uses timer 0 interrupt 
as given below. 

void TimerOInterruptHandler 0 org IVT_ 
ADDR_ET0{ 

It is programmed in mode 1 as a 
16-bit timer. The interrupt enable bit 
and timer 0 interrupt bit are enabled 
initially. Then, timer 0 is programmed 
to give an interrupt every 50ms, ac- 
curately. Timer run bit TRO is set to 
one to run timer 0 of AT89C51 in 16- 
bit mode. A 12MHz crystal oscillator 
is used for giving a base frequency 


Test Points 

Test point 

Details 

TPO 

OV 

TP1 

High when timer becomes zero 

TP2 

High when switch S4 is opened 

TP3 

Low when switch S3 is pressed 


of 1ms. Timer registers THO and TLO 
are loaded with values 3CH and BOH, 
respectively. 

The time delay value is calcu- 
lated by (65,536 - 50,000) = 15,536 = 
3CB0H, where 50,000 indicates the 
required time delay in milliseconds 
and 2^^=65,536. The interrupt program 
is used to increment seconds, minutes 
and hours every one second (50ms 
X 20 iterations). The LCD is used to 
display seconds, minutes and hours 
after the conversion of values into 
ASCII characters since LCD controller 
HD44780 only accepts ASCII charac- 
ters. When the real-time clock shows 
the time 12:00:00 seconds, session AM 
will change to PM, and vice versa. The 
microcontroller has a reset circuit to 
reset the clock to 01:00:00. 

Construction and testing 

An actual-size, single-side PCB for 
the long delay timer with real-time 
clock display is shown in Fig. 2 and its 
component layout in Fig. 3. Assemble 
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PARTS LIST 


Semiconductors: 

ICl - 7805, 5V regulator 

IC2 - AT89C51 microcontroller 

T1 - BC547 npn transistor 

BRl - lA bridge rectifier 

LCDl - 16x2 LCD 


Resistors (all 1/4-watt, ±5% carbon): 
R1-R5 - 10-kilo-ohm 

R6 - 1 -kilo-ohm 

R7 - 100-ohm 

VRl - 10-kilo-ohm preset 


Capacitors: 

Cl 

C2-C3 

C4-C5 

C6 


Miscellaneous: 
SI, S2, S3 
S4 


PZl 

XI 


- lOOOpF, 25V electrolytic 

- 0.33|iF ceramic 

- 22pF ceramic 

- lOpF, 16V electrolytic 

- Tactile switch 

- On/ off toggle switch 

- 12MHz crystal oscillator 

- Peizo buzzer 

- 230V AC primary to 9V, 
500mA secondary 
transformer 


the circuit on the PCB to save time and 
minimise assembly errors. Carefully 
assemble the components and double- 
check for any overlooked errors. 

Initially, the user has to set the timer 
in off mode using switch S4. To start 
the timer, switch on S4 and use switch 



Fig. 4: Timer on message on the LCD when switch S4 is closed 


EFY Note 


The source code of this project is 
included in this month’s EFY DVD 
and is also available for free down- 
load at source.efymag.com 

S3 to set the countdown timer (CNT). 
You can set the timer from one to 59. 
Fig. 4 shows the display settings with 
real-time clock as 07 hours, 10 minutes 
and 38 seconds in AM and the count- 
down timer (CNT) is set to one. When 
the timer is set, you can switch on the 


electrical appliance such as 
a motor pump. 

The real-time seconds 
keep on incrementing from 
38 till these reach zero. As 
soon as the seconds reach 
zero (after 59), the minutes 
will increase to 11 and, at 
the same time, the count- 
down timer will be zero. 
When the countdown timer 
reaches zero, a buzzer 
alerts the user to switch-off the electri- 
cal appliance. The buzzer continues 
to beep till switch S4 is switched-off. 
For troubleshooting, ensure that the 
voltages at test points are as per test 
points table. 

This timer can also be used as an 
appliance timer or kitchen timer. You 
can even replace the buzzer with a re- 
lay for switching on/ off the appliance 
through it. • 

Both authors are working as assistant professors 
in eiectronics & instrumentation engineering de- 
partment, Veiammai Engineering Coiiege, Chennai 
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Effortless Hall Lights Controller 




KAUSHIK HAZARIKA 


R6- R13 = 1KD2 - D9 = 1N4007AND RL2 - RL9 = 12V, 1 C/0 RELAY ARE NOT SHOWN HERE 


/ 


R1 

470K ; 
SI 

POWER 


A n assembly hall in 
an educational insti- 
tution or industrial 
shed has multiple light fix- 
tures for lighting purposes. 

The user has to manipulate a 
number of switches to switch 
on a certain number of light 
fixtures in order to get the 
desired level of lighting. Also, 
lights are not switched off 
when lighting is not required. 

The circuit presented here allows 
switching of an optimal number of 
lighting fixtures with just one knob 
of a potentiometer. 

Circuit and working 

Fig. 1 shows the circuit diagram of an 
effortless hall lights controller. The 
circuit is built around bar-graph IC 
LM3914 (ICl), ten BC557 transistors 
(T1 through TIO), ten 12V IC/O relays 
and some other components. 

The heart of the circuit is an LED 
bar-graph driver IC LM3914. Control- 
ling signals for the ten relays are gener- 
ated at pins LEDl through LEDIO by 


VR1 ; 
100K; 
POT ^ 
'y^CON12 
^12V 
BATT. 


: R3 ^ 
' 5.6K< 


: R4< 
■ 1K< 


LEDl 

LED2 

V+ 

LEDS 

RLO 

LED4 

SIG 

LEDS 

RH, 

LED6 

LM3914 

REF OUT 

LED7 

REF ADJ 

LEDS 

MODE 

LED9 

V- 

LED10 



GND^!^ 


CON2 - CON9 FOR B2 - B9 = 60W, 230V AC ARE NOT SHOWN HERE 


Fig. 1: Circuit diagram of an effortiess haii iights controiier 


PARTS LIST 


Semiconductors: 

ICl 

Tl-TlO 

Dl-DlO 

LEDI-LEDIO 


LM314 bar-graph 
BC557 pnp transistor 
1N4007 rectifier diode 
5mm LED 


Resistors (all 1/4-watt, ±5% carbon): 


R1 

R2, R4-R14 

R3 

VRl 

Miscellaneous: 
CONI-CONIO 
CONll, CON12 
RLI-RLIO 


470-kilo-ohm 

1 - kilo-ohm 
5.6-kilo-ohm 
100k pot 

2- pin connector 

2-pin terminal connector 

- 12V, IC/O relay 

- 18-pin IC base 

- 12V battery 



Fig. 2: An actuai-size PCB iayout of the circuit 
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varying the voltage at its signal pin 5 
through potentiometer VRl. Relays are 
energies in a progressing manner. Pin 
9 is set to 12V positive for operation in 
bar-graph mode. 

Relays energise progressively 
as voltage at pin 5 increases. This is 
done by setting VRl, which provides 
a variable voltage between » OV and 
» 2V at pin 5 of LM3914. Pins 2 and 
4 are connected to the ground. Pins 
6 and 7 are also connected to the 
ground through resistor R3. VRl is 
rotated from » OV position (all re- 
lays remain de-energised) to « 12V 
position (all relays are energised). 
At other settings of VRl, relays will 
progressively energise. 

The relay driver circuit is built 
around pnp transistor BC557. Relays 
are driven to saturation successively as 


we turn the control knob of VRl. LEDl 
through LEDIO indicate the particular 
relays that are energised. 

LEDs can be mounted on the panel 
board along with drawing of the light- 
ing arrangement in the hall. It will help 
the user to know the on/ off status of 
the lights. 

Construction and testing 

An actual-size, single-side PCB for ef- 
fortless hall lights controller is shown 
in Eig. 2 and its component layout in 
Eig. 3. After assembling the circuit on a 
PCB, enclose it in a suitable plastic box. 

Before using the circuit, ensure 
that supply voltage is connected cor- 
rectly. • 


The author is an embedded professional and 
electronics hobbyist 
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Simple Adjustable Staircase 
Waveform Generator 


PETRE TZV PETROV 

S taircase signals find many appli- 
cations in the field of electronics, 
such as in television systems, 
telemetry, and analogue and digital 
communications. Here is a circuit il- 
lustrating the basic principles of stair- 
case waveform generator. Advantages 
of this circuit are: simple, low-cost, 
no complex programming, easy-to- 
assemble on a breadboard and adjust- 
able staircase waveform outputs of 
variable step sizes and durations. 

Circuit and working 

The circuit diagram of a simple adjust- 
able staircase waveform generator is 
shown in Fig. 1. 

ICl (74HC14) is a hex inverter 
Schmitt trigger that generates oscilla- 
tory pulse (square wave) and gives an 
output clock at pin 14 of IC2 (74HC93), 


which is a 4-bit binary ripple counter. 
Pins 8, 9 and 12 of IC2 are connected to 


select pins of IC3 (74HC4051), which is 


PARTS LIST 


Semiconductors: 

ICl - 74HC14 hex inverter 

Schmitt trigger 

IC2 - 74HC93 4-bit binary 

counter 

ICS - 74HC4051 8-channeI 

analogue multiplexer/ 
demultiplexer 

IC4 - LM358 low-power dual- 

operational amplifier 

Resistors (all 1/4-watt, ±5% carbon): 

Rl, R3, R4 - 100-ohm 

R2 - 10-kiIo-ohm 

VR1-VR8, VRIO - 10-kiIo-ohm potentiometer 

VR9 - 100-kiIo-ohm potentiometer 


Capacitors: 

Cl 

C2 

C3 

C4 

C5-C7 

C8 

Miscellaneous: 

51 

52 

CON1-CON6 


- lOpF, 16 V electrolytic 

- IpF, 16V electrolytic 

- lOOnF ceramic disk 

- lOnF ceramic disk 

- 0.33 |iF ceramic disk 

- lOOpF, 16V electrolytic 

- Rotary switch 

- On/ off toggle switch 

- 2-pin terminal connector 


an 8-channel analogue multiplexer/ de- 
multiplexer with three digital selected 
pins 9, 10 and 11. Input pins of IC3 are 
connected to eight potentiometers of 
10-kilo-ohm each. 

Variable step sizes are obtained 




Fig. 1: Circuit diagram of simple adjustable staircase waveform generator 
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Fig. 3: An actual-size PCB layout 



Fig. 4: Component layout of the PCB 


Test Points 

Test point 

Details 

TPO 

OV 

TP1 

Square wave output 

TP2 

Staircase waveform 

TP3 

Staircase waveform, ampiitude 
depends on position of VR10 


by varying these potentiometers. De- 
pending on the selected pins and val- 
ues of potentiometers, we get different 
types of staircase waveforms at output 
pin 3 of IC3. When these waveforms 
are further given to the input pins 
of IC4 (dual op-amp), it simply buff- 
ers them. Fig. 2 shows four different 
types of staircase output waveforms 
obtained at CONS. 

Vcc depends on the ICs used 
in the circuit and can be 5V. With 


CMOS ICs like 74Cxxx 
and CD4000B, we can 
use Vcc up to 15V. 

Construction 
and testing 

An actual-size, single- 
side PCB layout of the 
simple adjustable stair- 
case waveform gen- 
erator is shown in Fig. 
3 and its component 
layout in Fig. 4. 

The frequency at 
pins 1 and 2 of ICl 
depends on the type 
of IC used and values 
of capacitors and resis- 
tors connected to gate 
N1 of the IC. It can be 
from IHz to IMHz. 
If you use an external 
frequency, move SI to 
position 5 to bypass ca- 
pacitors Cl through C4. 

Switch S2 selects 
the source of reference 
voltage for VRl through 
VR8. In the first posi- 
tion (1), Vcc is used 
as reference source. In 
the second position (3), 
signal from connector 
CON3 is used as refer- 
ence source. 

The fixed-amplitude staircase out- 
put waveform is obtained at CONS 
and variable-amplitude staircase wave- 
form is obtained at CON6. 

Each waveform consists of eight 
clock pulses, zero through seven. The 
height of each step is adjusted accord- 
ing to the need using potentiometers 
VRl through VR8. The frequency of 
the step is determined by the oscillator 
around gate N1 of ICl or by the exter- 
nal clock signal applied to connector 
CONI. For troubleshooting, check the 
various test points and ensure you get 
the outputs as per table. • 

The author was a researcher and assistant profes- 
sor at Technical University of Sofia, Bulgaria, and 
expert-lecturer at OFPPT, Casablanca, Kingdom of 
Morocco. He is currently working as an electronics 
engineer in the private sector in Bulgaria 
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Automatic Evening Lamp 


D. MOHAN KUMAR 

P resented here is a solution for 
switching off outdoor lamps 
even when you are not at home. 
The lamp turns on in the evening and 
turns off in the morning so that there 
is no need for manually switching it 
on/ off. The circuit is directly powered 
from AC mains and can be enclosed in 
a plug-in type adaptor box. It can drive 
a bulb, CFL, tubelight, LED lamp, etc 
up to 200W. Author's prototype is 
shown in Fig. 1. 

Circuit and working 

The circuit uses a transformer-less 
power supply to generate low-volt DC. 
As capacitors Cl and C2 are connected 
in AC lines, these should be X-rated 
capacitors. This minimises space and 
makes the unit light-weight. Unlike 
an ordinary capacitive power supply, 
a more efficient power supply design 



Fig. 1: Author’s prototype 


is used for spike-free operation. Phase 
(L) and neutral (N) lines have identical 
circuits so reversal in polarity while 
plugging will not affect the circuit. 
105K (l|iF) 400V AC capacitors are 
used that can drop 230V AC to low- 
level AC. Resistors R1 and R2 protect 
the power supply from instant inrush 
current. Bleeder resistors R3 and R4, 
parallel to Cl and C2, remove the 
stored current from the capacitors at 
power off to prevent shock from stored 
energy in the capacitors. 

A full-wave rectifier bridge com- 
prising D1 through D4 (1N4007) recti- 
fies low-volt AC to DC and smoothing 
capacitor C3 gives ripple-free DC for 
the circuit. The output voltage from the 
power supply is sufficient to operate 
the circuit including the relay. Green 
LEDl indicates power-on status. Resis- 
tor R5 limits LED current. 

The circuit is a simple bi-stable 
arrangement using popular timer IC 
555 (ICl). Linking its threshold (pin 
6) and trigger (pin 2) controls its flip- 
flop operation. When the threshold 
input is high, it resets the flip-flop and 
keeps the output low. When the trig- 
ger input is low, flip-flop triggers and 
output turns high. So the combined 



action of threshold and trigger inputs 
gives the bi-stable switching action to 
control relay driver transistor Tl. The 
bi-stable action of ICl is controlled 
by LDRl and resistor R6 (470k). The 
value of 5mm LDR can be up to 1 
mega-ohm, depending on the ambi- 
ent light conditions. A IMQ variable 
resistor in place of R6 can make the 
sensitivity adjustment easy. 

During day time, LDRl has low 
resistance, which makes threshold pin 
6 of ICl high. This resets the timer and 
the output of ICl remains low. It takes 
transistor Tl to cut-off state. The relay 
is de-energised, so the lamp remains 
off during day time. 

When the intensity of sunlight re- 
duces in the evening, LDRl offers more 
resistance and the current through it 
ceases. This makes both threshold and 
trigger inputs of ICl low and the timer 
changes its output to high. Transistor 
Tl is switched on due to saturation 
action. The relay is energised, contact 
change-over takes place and line is 
extended to bulb Bl. As the circuit is 
complete, the bulb will be switched on. 
It will remain lit throughout the night. 

In the morn- 
ing, the situation 
will get reversed; 
threshold pin 6 
and trigger pin 
2 go high, timer 
reverses its out- 
put. Transistor 
Tl goes into cut- 
off region. The 
relay will be de- 
energised and 
the bulb will get 
switched off. 

Capacitor 
C5 at the base 
of transistor Tl 
gives a slight lag 
during on/ off of 
Tl for the clean 



Fig. 2: Circuit diagram of an automatic evening iamp 
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Fig. 3: Actual-size PCS layout of an automatic evening lamp 



Fig. 4: Component layout of the PCB 



PARTS LIST 

Semiconductors: 

ICl 

- 555 timer 

T1 

- BC547 npn transistor 

D1-D5 

- 1N4007 rectifier diode 

LEDl, LED2 

- 5mm LED 

LDRl 

- Small-size LDR 

Resistors (all 1/4-watt, ±5% carbon, unless stated 

otherwise): 

R1,R2 

- 220-ohm, 1 watt 

R3, R4, R6 

- 470-kilo-ohm 

R5, R7, R8 

- 1 -kilo-ohm 

Capacitors: 

Cl, C2 

- l|iL, 400V polyester, X-rated 

C3 

- 470 pL, 25 V electrolytic 

C4 

- lOnL ceramic disk 

C5 

- lOpL, 25V electrolytic 

Miscellaneous: 

com 

- 2-pin terminal connector 

RLl 

- 5V, IC/O relay 

B1 

- 60W, 230V bulb 


- 8-pin IC base 


operation of the relay. Freewheeling 
diode D5 eliminates back EMF from 
the relay coil and protects T1 during 
its switch off. Red LED2 indicates the 
actuation of the relay. 

Construction and testing 

An actual-size, single-side PCB layout 
for the automatic evening lamp is 
shown in Eig. 3 and its component lay- 


out in Eig. 4. Af- 
ter assembling 
the circuit on 
a PCB, enclose 
it in a suitable 
plastic case. 

Give suffi- 
cient spacing 
between the 
power supply 
section and the 
remaining cir- 
cuit. Provide 
holes on the 
front side of 
the enclosure 
for LEDs and 
LDR. Connect 
phase line (L) 
to the common 
contacts of the 
relay and neu- 
tral line (N) for 
the bulb to the 
N/O (normally 
open) contacts 
of the relay. A 
5V PCB relay is 
used. Ratings of the relay must match 
with the load. Since the circuit is di- 
rectly powered from high-volt AC, ex- 
treme care is necessary during testing. 

Eirst assemble the power supply 
section up to green LED and connect 
to AC lines. If the green LED turns on, 
power supply section is alright. After 
disconnecting the circuit from mains, 
assemble the circuit around ICl. Test 
this part using a 9V battery connected 
across capacitor C3. If relay RLl ener- 
gises after masking LDRl, the bi-stable 
section is working. 

Now the relay connections can be 
done. Keep the unit outdoor in a place 
where sufficient light is available. Light 
from the lamp should not fall on LDRl. 

Caution. Since this circuit has mains 
voltage on board, extreme precautions 
need to be taken. Do not troubleshoot 
when it is connected to the mains. Test 
only after taking adequate precautions 
to prevent shock hazards. • 


The author is a lecturer in a government women 
college in Kerala 
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Doo^Knock or Vibration Aiarm 

PRADEEP G. 



T his is a simple circuit that acti- 
vates an alarm when there is a 
knock on the door or there are 
any vibrations due to movement of 
heavy goods or furniture. The circuit 
uses readily available components. 

Circuit and working 

The circuit is built around quad-opamp 
LM324 (ICl), which is configured in 
amplifier mode. It uses the piezoelec- 
tric element of a piezo buzzer as the 
input sensor, two transistors BC547 (T1 
through T2), a piezo buzzer and some 
other components for the alarm circuit. 


PARTS LIST 


Semiconductors: 

ICl - LM324 quad op-amp 

T1-T2 - BC547 npn transistor 

D1 - 1N4007 rectifier diode 

LEDl - 5mm LED 


Resistors (all 1/4-iuatt, ±5% carbon): 


R1 

R2 

R3, R5, R6 
R4 
R7 
VRl 


■ 1.2-kilo-ohm 

■ 100-kilo-ohm 

■ 4.7-kilo-ohm 

- 10-kilo-ohm 

- 1-kilo-ohm 

- 1-mega-ohm potmeter 


Capacitors: 

Cl 

C2 

C3 

C4 

C5 

Miscellaneous: 

CONI 

CON2 

PZl 


- InF ceramic disk 

- 220nF ceramic disk 

- lOpF, 25 V electrolytic 

- 470 |iF, 25V electrolytic 

- lOOOpF, 25V electrolytic 

- 2-pin terminal connector 

- 2-pin connector 

- Piezo buzzer 

- Piezoelectric element used 
in piezo buzzer 

- 9V-12V power supply 

- 14-pin IC base 
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Fig. 1: Circuit diagram of a door-knock alarm 



Fig. 1 shows the circuit diagram of the 
door-knock alarm. 

The reference voltage at pin 3 of 
ICl is set by trimming potmeter VRl. 
The piezoelectric element plate is 
fixed at the centre of the door using 
cello tape. Apply a small quantity of 
adhesive on the edges between the 
plates. Wires from the piezo element 
are connected at CON2. These gener- 
ate an input pulse when vibrations are 
caused by knocking on the door. The 
pulse is amplified by op-amp A1 of 
ICl. Remaining three op-amps of quad 
IC LM324 are not used here. 

The output of A1 of LM324 from 
pin 1 is further amplified by transistors 
T1 and T2 to drive the piezo buzzer 
or relay. Because of the presence of 
high-value capacitor C5, the buzzer 



remains active for a few seconds. The 
circuit is powered by 9V/12V power 
supply. Sensitivity of the circuit can be 
adjusted by IM potmeter VRl. 

In place of piezo buzzer PZl, you 
can use 9V/12V single-changeover 
relay connected to an amplifier for 
louder sounds. 

Construction and testing 

An actual-size, single-side PCB for the 
alarm is shown in Fig. 2 and its compo- 
nent layout in Fig. 3. After assembling 
the circuit on the PCB, enclose it in a 
suitable plastic box. 

Before using the circuit, ensure that 
supply voltage is correct. • 


The author is B.Sc. physics graduate and a reguiar 
contributor to various magazines 
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20 Must-Know Tips 
to Help You in Google Search 

Google is a household name all over the world. Let us look at ways that will make our 
Google experience better and smoother 


Search 


WWW.EFYTIMES.COM 

G oogle is an excellent search tool, 
but most of us do not know 
how to use it effectively and ef- 
ficiently. Here are 20 tips that will assist 
you in your search and help you arrive 
at the most reliable results. 

1. Use search operators. To get 
specific results, operators like quota- 
tion marks should be used. If we place 
quotes around the text, the search en- 
gine will look for that text in the exact 
order it is typed. 

2. Use a colon. For example, if you 
are looking for Android-related content 
on techradar.com, then using the word 
'site,' followed by a colon (android 
siteitechradar.com) will get you exact 
results. 

3. Defining your search. To look for 
dictionary meanings or synonyms for a 
particular word or phrase, prefixing 'de- 
fine:' (define: search item) to the search 
item will work best. 

4. Unit and currency conversion. 
Conversion of units and currencies can 
also be done using Google. For example, 
we can convert US$ to INR by simply 
typing that in the search box. Units for 
distance, weight, size, etc, can all be 
converted using Google. 

5. Essential information comes fast- 
er. Google provides important tips to 
help you with your everyday problems. 
For example, weather report provides 
the current weather situation as well 
as a forecast for the next seven days. If 
we add a particular town's name to our 
search, then the weather report for that 
location can also be found. 

6. Location based search. When 
we search for a specific cuisine based 


restaurant, Google gives us several 
options around our current location. If 
more specific information is required, 
searching using a postal code can be of 
great help. 

7. Image search filter. An image 
filter can be applied to sort images by 
size, colour or type. 

8. Searching offline sites. There 
are several sites that might be offline 
during our search. We can access them 
by using Google cache. This operator 
sometimes catches 'ninja edits' that help 
sites rectify themselves and find the 
unrectified original in the cache files. 

9. Checking current events around 
us. Looking for a movie/ theatre near- 
by? If you type a specific movie title, 
timings for the same will be provided, 
along with the availability status of 
the tickets. 

10. Voice search options. There is a 
voice search option available on Goog- 
le Chrome and Android OS, which 
enables us to search using voice. We 
just need to click on the microphone 
icon and speak out our search item. 

11. Spell-check. If you are not sure 
about a spelling, just type the word in 
the search box. Google will give you 
the correct spelling for the same, along 
with definitions and synonyms. 

12. Web search filter. There are sev- 
eral filtering tools available on Google. 
For example, if we select the country 
as India, search results get limited to 
Indian websites only. We can filter 
our search by date or time, allowing 
Google to use our current location. 

13. Discovering site relations. 
There are many inter-related sites 
on the Internet. If we search using a 
particular keyword or even website, re- 
sults come for linked websites, too. Use 
an operator (Iink:website) and Google 


will give links to other pages. 

14. Related operator. This handy 
operator lists websites that are similar 
to the ones we are looking for. It takes 
us to sister sites of the ones that we have 
specified in our search, but sometimes 
gives us rival sites too. 

15. Searching between two numbers. 
Google search can be restricted to a 
specific number range. For doing so, 
you can use two dots, like 1914. .1918 or 
$250..$350. 

16. Specific files' search. There is an 
operator: filetype, which helps search 
for specific types of files like Microsoft 
Word and PDF files. The file extension 
(.doc or .xml) has to be provided, else 
Google may not give optimum results. 

17. Smartphone apps. Apps can 
be searched on Google by clicking on 
'More » Apps,' which appears at the 
top of the results page. Android users 
can install these apps by accessing them 
through Google Play. 

18. Search settings' customisation. 
By customising your search settings, the 
number of relevant results increases. To 
filter a search, you can use SafeSearch 
and get rid of explicit results. 

19. Search settings' personalisa- 
tion. If you allow, Google will save 
your search history and you can access 
it on any device. This function helps 
give more relevant results every time. 
Search results also get categorised into 
shopping, news, images and travel. But 
the only drawback is, if you have looked 
for something that you want to avoid in 
the future, Google's record does not let 
you do so. 

20. Google translate. This feature 
translates text and web pages for you. 
All you have to do it type 'translate lan- 
guage A to language B' and a translator 
appears on the top of the page. • 
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I DIY: TIPS & TECHNIQUE 

Arduino as AVR Programmer 


SOMNATH BERA 

F or my project I need two Arduino 
boards, but I have only one Ar- 
duino Mega 2560 board (refer 
Fig. 1). I can either buy an Arduino 
Uno board (that costs approx. ^ 1400 
in India) or I can make an Arduino 
board using a fresh ATmega328/AT- 
mega328P chip. 

Suppose you have an Arduino 
board that is built on ATmega328P or 
ATMega8A-PU chip and, due to some 
reasons, the chip has gone bad (like in 
my case). You can buy another chip 
from the market for approx. ^ 140, 
replace the old chip and then try to 


upload some Arduino sketches from 
EFY DVDs. 

Wow! Nothing happens and the 
board behaves like a dead rock! That's 
right! Because you have inserted a raw 
chip that does not have an Arduino 
boot loader preloaded. 

There are a number of AVR pro- 
grammers available in the market for 
uploading the codes into chips, but 
most of these work with hex files or as- 
sembly-level programming languages, 
which I hate to work with. 

I kept exploring the Internet, look- 
ing for someone who might be able 
to program a raw microcontroller 
using Arduino Uno as an in-system 
programmer. But success with bigger 
microcontrollers like ATMega2560 


chip is hardly known. After trying and 
tweaking, this is what I finally got, and 
it is just wonderful. It is possible to 
make Arduino as an AVR programmer 
as described in this article. 

I can now program ATmega328P, 
ATmega328, Attiny 13 A, 44, 45, AT- 
Mega8A-PU and ATMega8L-PU chips 
using my Arduino Mega 2560 board 
as a programmer. Arduino Mega 2560 
board is based on the ATMega 2560 
chip. 

Basic requirement 
for making Arduino 

First, transfer the Arduino boot loader 
onto a raw factory-cut chip, which 
requires nearly 512 bytes 
of space. Once that is 
done, upload the Ar- 
duino sketch onto the 
remaining space of the 
chip to do the bull work. 
But, these two steps are 
not that simple. You need 
relevant software and 
hardware set-up as de- 
scribed here. 

Software. Relevant 
codes are: avr_isp.ino, 
avrdude.conf and boards.txt. These 
are included in EFY DVD and are also 
available on our website as mentioned 
in EFY Note. 

You also need Arduino IDE. Ar- 
duino IDE version 1.0 is the most 
stable version that I use on my Ubuntu 
laptop. It is assumed that you too have 
one of the stable Arduino IDEs in- 
stalled and working perfectly on your 
PC. You can find the boot loader code 
under hardware/ Arduino folder. 

Hardware. You need Arduino 
Mega 2560 board, a fresh ATmega328 
or ATmega328P chip, 16MHz quartz 
crystal, two 22pP ceramic capacitors, 
one IgP, 16V electrolyte capacitor, an 
LED and optional push-to-on switch 
for the reset button (not shown here). 


SWJDEEPKUM^ 

The circuit connection details are 
shown in Eig. 2. 5V at CONI is not 
required during programming. 

The quartz crystal of 4MHz/ 
8MHz/16MHz can be used, but it is 
optional. Note that, once a chip is pro- 
grammed with a 16MHz crystal, you 
cannot re-program it back to 8MHz 
internal oscillator. If no quartz is used, 
then 22pE capacitors are not required. 

Make your Arduino 
as AVR programmer 

Eirst, connect your Arduino Mega 2560 
board to your PC, start Arduino IDE 
and upload avr_isp.ino file onto your 
Mega 2560 board. Once this is upload- 
ed, your Mega 2560 board is ready for 
acting as a programmer. 

Loading boot loader into AT- 
mega328P. Now, it is time to look at 
the chip that you have purchased. If 
it is ATmega328P, then it can be pro- 
grammed very easily because it has 
a common signature, which has been 
taken care of in Arduino IDE. 

Just make the connections as 
shown in Eig. 2 and select the board 
as ATmega328 (on a breadboard with 
8MHz internal clock) or Arduino Uno 
if you connect 16MHz quartz crystal. 
Then, put the capacitor between the 
reset pin and ground pin of Arduino 
Mega 2560 board (now call it the AVR 
programmer board). The capacitor pre- 
vents the programmer board from self 
re-setting, while uploading the boot 
loader code into the target board. Open 
Arduino IDE, go to Tools Board 
(select your board). Next, go to Tools 
Burn Boot loader. 

Now, lights on the programmer 
board start blinking. If you have put 
LED on pin 19 of the target board, this 



Fig. 1: Arduino Mega 2560 board (Courtesy: arduino.cc) 
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Fig. 2: Connections to make Arduino Mega 2560 board 
as AVR programmer 


EFY Note 


The source code of this project is 
included in this month’s EFY DVD 
and is also available for free down- 
load at source.efymag.com 

too will start blinking, and after some 
time everything will stop. The boot 
loader has now been burnt into the 
new ATmega328P chip. 

Loading boot loader into AT- 
mega328. If the chip that you have 
purchased is ATmega328 (without a 
P), it makes all the difference. The pro- 
grammer window will say that the chip 
signature is different — that is no reason 
to worry. 

ATmega328 chip has an onboard 
8MHz internal oscillator. That means, 
in absence of a quartz crystal oscillator, 
the chip can still be programmed and 
work at 8MHz speed. Unfortunately, 
this is not visible in the boards sec- 
tion, unless boards.txt file of Arduino 
is changed to make so. Replace /usr/ 
share/ arduino/ hardware/ arduino/ 


boards.txt file with the 
new boards.txt file that 
you have downloaded. 

Close Arduino IDE, if 
it is open and then restart 
Arduino IDE. Now, go 
to Tools Board and 
select ATmega328 (on a 
breadboard with 8MHz 
internal clock) or Ar- 
duino Uno. 

Go to / usr/ share/ ar- 
duino/ hardware/ tools/ 
and replace avrdude.conf 
file with the new avr- 
dude.conf file that you 
have just downloaded. 

Keep a back-up of 
the old file as it will be 
required again while pro- 
gramming the original 
chips. In fact, we are just 
making fool of the IDE 
software now by telling 
it to program the same 
ATmega328P (original) 
chip with only a different 
'signature' line. 

Alternatively, you can manually 
open avrdude.conf file, search for the 
block starting with ATMEGA328P 
and under it find the signature line 
signature=Oxle 0x95 OxOF;. Replace 
this line with the new signature 
signature=Oxle 0x95 0x14; #niodified by 
Beta for ATmega328. 

Avrdude.conf is a very big file. The 
first time I used it, I did it at a wrong 
location under a similar ATMega de- 
scription and signature line, and the re- 
sult was frustrating for me. Therefore, 
I recommend that you simply replace 
the file with the new one and it will 
work for all versions of IDEs. 

Now, close the IDE if it was opened 
and then reopen Arduino IDE. Repeat 
the process of burning the boot loader 
as mentioned above. To be on the safe 
side, remove capacitor Cl before up- 
loading avr_isp.ino onto Arduino Mega 
2560 board. Now, put back the capacitor 
again, select the board (Arduino Uno) 
and burn the boot loader into ATme- 
ga328 chip. It should work now. 

Remember, capacitor Cl should al- 


ways be connected on the programmer 
board while programming the target 
chip, else it will give errors. Once the 
boot loader is successfully loaded, you 
can use this as a new Arduino board. 

What next? All the fun is awaited! 
Eind Blink program from the examples 
in Arduino IDE, open it and compile it. 
The Blink program is listed below. 


void setup 0 { 

pinMode(13, OUTPUT); // The LED 
connected to pin no 19 

} 

void loopO { 

digitalWrite (13, HIGH); // set the LED 
on pin no 19 

delay(lOOO); // wait for a second 
digitalWrite ( 13, LOW); // set the LED 
off on pin no 19 

delay(lOOO); // wait for a second 

} 


To upload the above code into AT- 
mega328, go to Eile Upload Using 
Programmer. (Remember this is not 
a common upload program. You are 
going to upload it using Arduino as a 
programmer.) 

All LEDs on the programmer and 
the LED connected on pin 19 will start 
blinking for some time and then every- 
thing will stop. The LED connected to 
pin 19 is the LED connected to digital 
pin 13, which will start blinking now to 
show that you have successfully burnt 
the chip with Blink program. 

Now, the code is uploaded into the 
target chip through Mega 2560 board. 
The LED at pin 19 will blink at the rate 
defined in the code. Now, you may 
disconnect Mega 2560 board from AT- 
mega328 circuit and connect 5V supply 
at CONI. 

This ATmega328 board can also 
be interfaced with sensors, LCD mod- 
ules, 433MHz transmitter and receiver 
modules, rotary encoders, joy sticks 
and servos. So, it may be assumed that 
it is a normal board and will work like 
other Arduino boards. • 

The author is an avid user of open source soft- 
ware. Professionaiiy, he is a thermai power expert 
and works as an additionai generai manager at 
NTPC Limited 
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Real-Time Face Detection 
Using MATLAB 



ViVEK PANCHABHAiYA 

O bject detection and tracking 
are important in many com- 
puter vision applications, 
including activity recognition, automo- 
tive safety and surveillance. Presented 
here is an object detection system that 
can detect not only a human face but 
also eyes and upper body. 

Face detection is an easy and sim- 
ple task for humans, but not so for 


Fig. 1: Program output screen 
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Fig. 2: Checking the device ID 


computers. It has been regarded as the 
most complex and challenging prob- 
lem in the field of computer vision due 
to large intra-class variations caused by 
the changes in facial appearance, light- 
ing and expression. Such variations re- 
sult in the face distribution to be highly 
nonlinear and complex in any space 
that is linear to the original image 
space. Face detection is the process of 
identifying one or more human faces in 
images or videos. It plays an important 
part in many biometric, security and 
surveillance systems, as well as image 


and video indexing systems. 

This program can be used to de- 
tect a face, eyes and upper body on 
pressing the corresponding buttons. 
The program output screen is shown 
in Fig. 1. 

Software program 

This real-time face detection program 
is developed using MATLAB version 
R2012a. A graphic user interface (GUI) 
allows users to perform tasks interac- 
tively through controls 
like switches and slid- 
ers. You can easily cre- 
ate a GUI and run it in 
MATLAB or as a stand- 
alone application. The 
initial program output 
of this project is shown 
in Fig. 1. 

Viola-Jones algo- 
rithm. There are differ- 
ent types of algorithms 
used in face detection. Here, we have 
used Viola-Jones algorithm for face de- 
tection with MATLAB program. This 
algorithm works in following steps: 

1. Creates a detector object using 
Viola-Jones algorithm 

2. Takes the image from the video 

3. Detects features 

4. Annotates the detected features 
MATLAB functions. The program 

(testing.m) has many functions. Do not 
edit the functions as these are linkers 
and non-executable codes. First, you 
have to find the format supported by 
the camera and its device ID using the 
command given below (also shown in 
Fig. 2): 

info = imaqhwinf o ( 'winvideo' ) 

After finding the device ID, you 
can change the device ID number in 
your source code. 

The device ID here is {Ij, so we 
have written 'V in the code, as men- 


tioned below: 

vid = videoinput ( 'winvideo' , 1 YUY2_ 
640x480' ) ; 

We also have other formats in 
MATLAB. You can check which format 
your camera supports by using the 
commands below (also shown in Fig. 3): 

inf o . DeviceInfo (1) 

inf o . DeviceInfo . SupportedFormats 

In Fig. 3, you can see that format 
'YUY2_160xl20' is the one supported 
by the camera by default. But, there 
are other formats (resolutions) that 
your camera can support, as shown in 
the last line of this screenshot. If you 
select a different format and device 
number, you should make changes in 
the source code accordingly. To detect 
a face or a particular feature on the 
faces of people, use the following steps 
in MATLAB program (testing.m): 

1. Define and set-up your cascade 
object detector using the constructor: 

detector=vision . CascadeObjectDetector 

It creates a system object detector 
that detects objects using Viola-Jones 
algorithm. Its classification model 
property controls the type of object to 
detect. By default, the detector is con- 
figured to detect faces. 

2. Call the step method with input 
image I, cascade object detector, points 
PTS and any other optional properties. 

Below is the syntax for using the 
step method. Use the step syntax with 
input image I, selected cascade object 
detector and other optional properties 
to perform detection. 

BBOX = step (detector, I) 

It returns BBOX, an M-by-4 matrix 
defining M-bounding boxes, contain- 
ing detected objects. This method 
performs multi-scale object detection 
on input image 1. Each row of output 
matrix BBOX contains a four-element 
vector (x, y, width and height) that 
specifies in pixels, the upper-left cor- 
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Fig. 5: Eyes detection 



Fig. 4: Face detection 


Fig. 6: Upper body detection 


ner and size of a bounding box. Input 
image I must be a gray scale or true 
colour (RGB) image. 

3. The third step is: 

insertObjectAnnotation (I, ' rectangle ' , 
Position, Label) 

It inserts rectangles and corre- 
sponding labels at the location indicat- 
ed by the position matrix. The position 
input must be an M-by-4 matrix, where 
each row (M) specifies a rectangle as a 
four-element vector (x, y, width and 
height). Elements x and y indicate the 
upper-left corner of the rectangle, and 
the width and height specify the size. 

Testing 

To test this program, follow the steps 
given below: 


1. Install MATLAB version R2012a 
or higher version in your system. 
Launch it from desktop shortcut. You 
will see a blank command window. 

2. Download the source folder, 
either from EFY DVD or from website, 
as given in EEY Note. 

3. Check the device ID, as shown in 
Eig. 2, and write the device ID number 
in the source code. 

4. Run the program. A GUI will ap- 
pear, as shown in Eig. 1. 

5. Click on Start button to initialise 
camera settings. 

6. Next, click on Eace button and 
the camera will detect the face. Your 
face will be detected and displayed 
on the right side of the screen (Eig. 
4). Similarly, you can also detect your 


EFY Note 


The source code of this project is 
included in this month’s EFY DVD 
and is also available for free down- 
load at source.efymag.com 

eyes and upper body by clicking on 
the respective buttons. The output 
screenshots for the detected eyes and 
upper body are shown in Fig. 5 and 
Fig. 6, respectively. Remember to click 
Stop button first to stop the previous 
process in order to detect other two 
features. 

7. To stop, click Stop button. • 


The author is a B.Tech in eiectronics and com- 
munication from SRCEM, Gwaiior 



Your favourite Magazine on 
Open Source is now on the Web, too. 

OpenSourceForU.com 

Follow us on Twitter@LinuxForYou 


Mil DECEMBER 2014 | ELECTRONICS FOR YOU 


WWW.EFYMAG.COM 






















I DIY; SOFTWARE 


GUI Based Voice Identification 
Using MATIAB 


yg 


JITENDRA JANGID AND AVNISH BORA 

T his voice identification system 
requires a login password and 
database of voice samples in 
your system. Voice samples of the 
users or authorised persons are first 
recorded and stored in the computer 


memory using a microphone. When 
the program detects the same voice 
next time, it displays the object (or 
user name) being detected and other 
information. You need a 32-bit operat- 
ing system with MATLAB software, 
microphone and webcam. 

The voice can be recorded through 
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normalisation of absolute value of 
Fourier transform. During this voice- 
pattern matching process, the program 
compares with the voice in the data- 
base and creates an array of errors or 
difference outputs. Errors that satisfy 
the decision rule will be accepted, else 
rejected. The minimum error object 
detected will be considered as 
recognised information. The 
block diagram of the voice 
identification system is shown 
in Fig. 1. 


RECORDED 
AUDIO SIGNAL 


Fig. 1: Block diagram of voice identification system using MATLAB 



Fig. 2: Password login panel 


the graphical user interface (GUI) 
program given here. The recorded 
voice acts as a reference database for 
the speech identification model. When 
you run the program and speak in 
front of the microphone, the program 
extracts the unique feature from run- 
time-recorded audio signal using 


Voice HealUkotioi Secare Sj'tlea Utiag Matlak 



Fig. 3: GUI panel with various sections indicated by arrows 


Software program 

The program is developed 
in MATLAB version R2013a. 
It has four GUI main panels: 
password login, speech panel 
for voice identification, error 
comparison, and peripheral 
and property. 

When the demo.m pro- 
gram is run, a screen opens 
up, prompting the user to enter the 
password (refer Fig. 2). The password- 
protected initialisation panel has the 
ability to report to the administrator 
when invalid password is attempted five 
times. The default password is '123456.' 

The speech panel is for the selec- 
tion of voice source from the database. 
The main parts of the GUI panel are 
shown in Fig. 3 and the description is 
given in Table I. 

TABLE I 

GUI Panel Description 

1 . Detected object (or user name) after 
recognition 

2. Ciickto record the voice sampie for 
database - speak singie word 

3. Run-time voice sampie for matching 

4. Button for voice recognition 

5. Provide error information 

6. Peripherai and property info 

7. User image dispiay 
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TABLE II 

Voice Database and 
Sample Files 

Database created after recording 

Voice sampie 

Picture 

0BJ1.wav 

0BJ1.JPG 

0BJ2.wav 

0BJ2.JPG 

0BJ3.wav 

0BJ3.JPG 

0BJ4.wav 

0BJ4.JPG 

0BJ5.wav 

0BJ5.JPG 

Run time recorded voice for recognition 

Record.wav 
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The user should press Object while 
speaking in front of the microphone. 
During this time, the program also 
captures the image of the user from 
the webcam and displays it on the 
screen. All five voice data are stored 
in the database along with image files 
as listed in Table II. After the database 
generation, you are ready to go! 

Now, you can check the recorded 
voice samples by clicking Record. After 
successful voice recognition, the pro- 
gram displays the detected object and 
its sound properties. It generates the 
following plots of speech signal: 

1. Waveform of recorded 
signal 

2. Magnitude curve of re- 
corded signal 

3. Spectrogram of recorded 
signal 

4. Cepstrum analysis of re- 
corded signal 

5. Curve of Fourier coeffi- 
cient in complex plane 

Peripheral and property 
section provides information 
about the connected peripherals 
like microphone and webcam. 
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Fig. 4: Prompt to confirm object detection 


EFY Note 


The source code of this pro- 
ject is included in this month’s 
EFY DVD and is also available 
for free download at source. 
efymag.com 



Fig. 5: Piots of the recognised voice sampie 


It also provides information like sam- 
pling rate of recorded speech signal, 
number of bits for encoding, channel 
information (dual/ mono), pitch of 
the recorded speech signal and peak 
value in Cepstrum analysis. For any 
problems during recording your voice 
and photo, always check this section. 

Steps for testing 

1. Copy the complete folder (update) of 
this project from EFY DVD or website 
to your system. 

2. Run demo.m program. 

3. Type password 123456 

4. Click on 'peripheral+property' 
option and then click on microphone 
and webcam to make sure that these 
are connected. 

5. Face the camera and press Object 
1 and speak a word, say, 'one,' near the 
microphone. It will record your voice 
sample as well as your photo. Wait 
until the capturing process finishes. 
Similarly, say 'two' for Object 2. 

6. Repeat for Object 3 through Ob- 
ject 5 to prepare the database. 

7. Now, give the run-time sample 
by clicking Record. Face the webcam 
and say 'two' near the microphone. It 
should match one of the five samples 
recorded earlier. Wait for some time till 
an 'object detected successfully' mes- 
sage comes on the screen (refer Fig. 4). 

8. Press Recognition. It will give 
detailed information like different 
plots of the recognised voice sample 
(refer Fig. 5). If a match is not found, 
nothing will be displayed in the object 
detected box just below the captured 
image. 

9. We can check the matching coef- 
ficient by clicking Error Comparison. 

Future application 

The program can be modified to inter- 
face with embedded systems through 
parallel or serial port of the PC for 
monitoring on LCD/ LED displays. If a 
match is found, you can enable a lock 
or other external devices. • 

The author Jitendra Jangid is assistant professor 
and Avnish Bora is associate professor in the 
department of eiectronics and communication, 
Jodhpur Nationai University, Jodhpur 
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I USEFUL WEBSITES 


Do-It-Yourself 

Experimenting has always been fun. This month we have some websites that will help you 
try your hands on different do-it-yourself projects 

NIRAJ SAHAY 

popu larmechanics.com 

The website is useful for hobbyists who want to build, fix and customise technology in their 
lives from houses to hot rods, and from gaming systems to electronics. The site has different 
sections and the DIY central section has many DIY articles on various topics. The tech section 
of DIY central includes topics on Raspberry Pi, Ardinuo and other similar electronics. You can 
also find detailed project plans, expert advice and communities, where you can trade ideas with 
other users. 



http://www.popularmechanics.com/ 




http://www.instructahles.com/tag/type-id/category-technology/ 


— 

doityourself.com 

Founded in 1995, doityourself.com is the leading independent home improvement and repairs 
website. It is mainly divided into three sections: how-to, forums and did-it-myself. The did-it-myself 
section has projects on various topics and a dedicated section on electricals and electronics. This 
website has been repeatedly honoured among the best-on-the-web and was named one of the top 50 
sites in the world by Time magazine. 

I 

http://www.doityourself.com/did-it-myself/electrical-and-electronics 


makezine.com 

Maker media is a global platform for connecting makers with each other, with products and 
services, and with their partners. Through media, events and e-commerce, maker media 
serves as a growing community of makers who bring DIY mindset to technology. Whether as 
hobbyists or professionals, makers are creative, resourceful and curious, developing projects 
that demonstrate how they can interact with the world around them. The site has a lot of 
content that will be of interest to DIY freaks. 


http://makezine.com/ 





diy-electmnic-projects.com 

The website has a good collection of do-it-yourself electronics projects. These electronics projects 
are sorted in several categories. The site has more than 300 projects to try your hands on. 


(^DIY 

prcjeca 




V. 



http://www.diy-electronic-projects.com/ 
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Emerging Business Opportunities for 
Indian MSMEs in Electronic System 
Design and Manufacturing Sector 

The micro, small and medium enterprises (MSMEs) play a crucial role in the economic 
growth of a nation due to their contribution to production, exports and employment. An 
impetus to the MSME sector would create a multiplier effect on the country’s overall 
economic growth 



Growth of MSMS units in India (FY2008-2012) (Source: Ministry of MSMS, government of India) 


CONFEDERATION OF INDIAN INDUSTRY 

A ccording to rough estimates, 
about 95 per cent of the global 
enterprises are SMEs. There 
are around 45 million MSMEs in India 
and they contribute about 45 per cent 
to the manufacturing output and 40 
per cent to exports. 

More than 66 per cent of the 
MSME enterprises are situated in six 
major states of India — Tamil Nadu, 
Gujarat, Uttar Pradesh, Kerala, Kar- 
nataka and Madhya Pradesh. The 
sector has gained dominance due to 
rising initiatives from the govern- 
ment, corporate houses and public 
sector banks. Eurther, policy reforms, 
large investment programmes and In- 
dia's general economic growth have 
generated several latent business 
opportunities for this sector. Even 
though the MSME sector continues to 
go from strength to strength in India, 
it is beset with certain fundamental 
weaknesses and systemic problems 
that require policy reforms and mas- 
sive resource allocation. 

According to the MSME Ministry, 
the sector employs more than 101 mil- 
lion people and produces more than 
6000 products, ranging from tradition- 
al to high-tech items. It has proved to 
be a major supplier of goods for mass 
consumption as well as a key producer 
of high-end products in the electronic 
and electrical equipment and the drugs 
and pharmaceuticals segments. 


Electronic system design 
and manufacturing sector 

Only a few economies have exhibited 
the strength to weather the harsh con- 
ditions prevailing in the global envi- 
ronment. Such economies are especial- 
ly remarkable since they are vulnerable 
to headwinds given the significant size 
of their GDP. India, despite its tempo- 
rary slowdown in the last year, has not 
only withstood the adverse environ- 
ment, but has also been witnessing 
green shoots of recovery. The electron- 
ics systems design and manufacturing 
(ESDM) sector ranks high among the 
various segments that have contrib- 
uted to creating this bulwark. The 


ESDM industry in India has continued 
to chart its journey northward. While 
the industry may not have achieved 
the exponential growth forecast by 
experts, its performance in the last few 
years can be termed an achievement 
in view of the overall slowdown of the 
Indian economy. 

Over the last couple of decades, In- 
dia has been the epicentre of consumer 
demand fuelled by a phenomenal GDP 
growth. While demand increased 
across all sectors, the demand for 
high-technology products, specifically 
electronic products, has registered sig- 
nificant growth and, going by current 
estimates, the demand for electronics 
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hardware in the country is projected to 
increase from US$ 45 billion in 2009 to 
US$ 400 billion by 2020. 

The estimated production will 
reach US$ 104 billion by the year 2020, 
creating a gap of US$ 296 billion in 
demand and production. This creates 
a unique opportunity for companies 
in the ESDM sector to look at India as 
their next destination to cater to the 
domestic Indian demand as well as act 
as an export hub. 

Accordingly, the government 
had initiated several initiatives for 
the development of electronics sector 
in the country. The government has 
recently approved national policy on 
electronics (NPE). One of the impor- 
tant objectives of the NPE is to acheive 
a turnover of US$ 400 billion by 2020, 
involving investment of about US$ 100 
billion and employment to around 28 
million by 2020. This interalia includes 
achieving a turnover of US$ 55 billion 
of chip design and embedded software 
industry, US$ 80 billion of exports in 
the sector. Moreover, the policy also 
proposes setting up of more than 200 
electronic manufacturing clusters. An- 
other important objective of the policy 
is to significantly upscale high-end 
human resource creation to 2500 PhDs 
annually by 2020 in the sector. 

As part of the efforts to promote the 
electronics sector, government of India 
would be setting up a semiconductor 
wafer fab in the country. India has be- 
come the hub for semiconductor design 
with nearly 2000 chips being designed 
per year, and more than 20,000 engi- 
neers are working in various aspects of 
chip design and verification. Annually, 
India is generating nearly US$ 2 billion 
in revenues for the chip-design services. 
This provides an enabling environment 
for the semiconductor wafer fab, which 
will come up in India. 

Several other policy initiatives have 
been approved in the last few months. 
These include providing very attrac- 
tive financial investment in electron- 
ics manufacturing and preference to 
domestically-manufactured electronic 
goods in all government procurement 
as well as all those electronic goods 


whose use has security implications for 
the country. The financial incentives 
are available not only for new units but 
also for units relocating from abroad. 
Besides, when we speak of electronics, 
apart from covering electronic hard- 
ware products relating to IT and office 
automation, telecom, consumer elec- 
tronics, electronic components, etc, we 
cover a wide range of products relating 
to verticals like solar photovoltaic, auto- 
motive electronics, medical electronics, 
avionics, LED, etc. To address the issue 
of infrastructure, a scheme for the elec- 
tronics manufacturing cluster provides 
50 per cent of the cost of upgrading 
infrastructure and logistics as grant in 
aid from the government. 

India has a vast pool of innovative 
and talented human resource. Our 
human resource is our strength that 
we offer to an investor from abroad. 
We produce over 200,000 engineers 
every year. The government of India 
also proposes to enhance the number 
of post graduates and PhDs in elec- 
tronics, so that abundant manpower is 
available for the electronics industry to 
grow and flourish. 

The ESDM industry in India has 
the following four key segments: 

1. Electronic products 

2. Electronics components 

3. Semiconductor design services 

4. Electronics manufacturing ser- 
vices (EMS) 

Electronic products 

The market for electronic products 
comprises domestic demand and 
products manufactured for exports. 
This market is expected to grow from 
US$ 52.4 billion in 2013 to US$ 74.6 
billion in 2015, which includes exports 
of US$ 10.5 billion in 2013 decreasing 
to US$ 9.7 billion in 2015. Declining 
prices and increasing affordabil- 
ity are anticipated to propel domestic 
demand. 

The total market is expected to 
grow from US$ 41.91 billion to US$ 
64.85 billion in 2015. Total domestic 
manufacturing contributes only 35 per 
cent of this demand and the remaining 
65 per cent is met through imported 
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products. The anticipated decline 
in the share of high-value-added 
manufacturing to 6.6 per cent of total 
market is a matter of serious concern. 
Timely policy intervention and incen- 
tives must be implemented urgently 
to increase the scope for local value- 
addition. Select products from the 
automotive and industrial electronics 
segments are the notable contributors 
to the high-value-addition activities 
within India, although their contribu- 
tion to the total market of US$ 64.85 
billion is low. However, products with 
significant volumes and market size, 
like telecom, mobile devices, consumer 
electronics and IT/OA, suffer from 
lack of investment in product develop- 
ment and manufacturing. 

Electronic components 

The electronic components industry 
comprises semiconductors and passive 
components. As most electronic prod- 
ucts are enabled by semiconductor 
components, it is important to analyse 
the overall consumption of semicon- 
ductors, which is expected to grow 
from US$ 6.1 billion in 2011 to US$ 9.66 
billion in 2015. Although local demand 
and sourcing of semiconductors is 
limited to US$ 2.94 billion in 2011, an 
increase to US$ 3.69 billion in 2015 is 
due to import of electronic products 
and low domestic manufacturing. Con- 
tinued innovation of semiconductor 
devices, coupled with their enhanced 
processing capability, has led to an 
increased consumption in mobile de- 
vices, information technology/ office 
automation, telecom, automotive and 
industrial sectors. 

Semiconductor design 

Semiconductor design has traditionally 
been the strength for the Indian ESDM 
industry, generating revenues of 
US$ 8.8 billion in 2011. There are more 
than 120 companies in India focused 
on semiconductor design for global 
products. This industry has witnessed 
a robust growth of 17.3 per cent since 
2009 and today boasts of a 5.1 per cent 
share of the global pie. Considering 
the continued growth momentum, the 
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Indian semiconductor design market 
is expected to grow to US$ 14.5 billion 
in 2015. 

Over the years, the Indian semicon- 
ductor design industry has developed 
significant capabilities and currently 
works on state-of-the-art products. 
Growing technical competence, com- 
bined with stringent IP protection en- 
vironment and trend towards localisa- 
tion of contents, will help this segment 
continue to grow. 

Electronic manufacturing 
services 

The growth of the electronic products 
market has led EMS companies to offer 
lower-cost manufacturing, faster turna- 
round for designs and quicker time to 
market. Since the mid-nineties, many 
global EMS companies have established 
operations in India and have become a 
key contributor in enhancing the eco- 
system in the country. Most of them are 
export-oriented and have encouraged 
local production using the same com- 
ponents and services base for the Indian 
market. Select electronics companies 
utilise the services of EMS companies to 
reduce their own investment and focus 
on their product development and mar- 
keting functions. These companies face 
competition from peers in other Asian 
countries such as China, Malaysia and 
Singapore. 

The EMS industry services' contri- 
bution is expected to grow at a CAGR 
of 27.8 per cent from US$ 0.4 billion to 
US$ 1 billion in 2015. The overall turn- 
over of the EMS industry is estimated 
to be US$ 3 billion in 2011. Both the 
conventional and emerging industry 
segments are anticipated to maximise 
the benefits from this industry. 

Highlights of the nationai 
poiicy on eiectronics 

India is one of the fastest-growing 
markets of electronics in the world. The 
demand for electronics in the Indian 
market was US$ 45 billion in 2008-09 
and is expected to reach US$ 400 billion 
by 2020. The domestic production in 
2008-09 was about US$ 20 billion. It is 
expected that there will be a demand- 


MSME Performance in India 


Overall performance of the MSME sector 

Year 

Total 

MSMEs 

(million) 

Market value 
of fixed assets 
billion) 

Employment 

(million) 

Gross output 
(^ billion) 

2004-05 

11.8 

1786.99 

28.26 

4297.96 

2005-06 

12.34 

1881.13 

29.49 

4978.42 

2006-07 

36.17 

8685.43* 

80.52 

13,513.83* 

2007-08P 

37.73 

9174.37 

84.23 

14,351.79 

2008-09P 

39.37 

9714.07 

88.11 

15,242.34 

2009-1 OP 

41.08 

10,293.31 

92.22 

16,193.55 

201 0-1 IP 

42.87 

10,948.93 

96.56 

17,215.53 

2011-12P 

44.78 

11,769.39 

101.26 

18,343.32 


Source: Ministry of MSME, Government of india 

* Estimated on the basis of per enterprise vaiue obtained from sampie survey of 
unregistered sector for activities in whoiesaie/retaii trade, iegai, education and 
sociai services, hotei and restaurants, transports and storage and warehous- 
ing (except coid storage) exciuded from Fourth Aii india Census of MSME, 
unregistered sector. P=Projected 


supply gap of nearly US$ 300 billion 
by 2020. Indian electronics hardware 
production constitutes only around 1.31 
per cent of the global production. 

Although India is a recognised 
global player in the software and soft- 
ware services sector, it lags behind in 
electronics hardware manufacturing 
capabilities. India is increasingly be- 
coming a destination for chip design 
and embedded software. The govern- 
ment's vision is to transform India 
into a global hub for ESDM to meet the 
growing domestic and global demand. 

Given India's growing strength in 
chip design and embedded software, 
the increasing focus on design in 
product development has the potential 
to make India a favoured destination 
for ESDM. There is potential to use 
capabilities so created to successfully 
export ESDM products from India to 
other countries. The national policy on 
electronics aims to transform India into 
a premier ESDM hub. 

The national policy on electronics 
seeks to: 

1. Develop capacities for manufac- 
ture of strategic electronics in India. 

2. Promote a vibrant and sustain- 
able ecosystem of R&D, design and 
engineering and innovation to enhance 
manufacturing capabilities in elec- 
tronic raw materials, components, sub 
assemblies as well as products. 


3. Develop high- 
quality electronic prod- 
ucts at affordable prices 
for adoption and de- 
ployment to improve 
productivity, efficiency 
and ease of operations 
in other sectors. 

4. Provide attractive 
fiscal incentives across 
value chain of ESDM 
sector to eliminate dis- 
ability costs in manu- 
facturing and mitigate 
relatively high cost of 
finance. 

5. Eacilitate setting- 
up of semiconductor 
wafer fab facilities and 
its eco-system for de- 
sign and fabrication of chips and chip 
components. 

6. Provide incentives for setting up 
over 200 electronic manufacturing clus- 
ters (EMCs) with world-class logistics 
and infrastructure and easy-to-do busi- 
ness facilities. 

7. Provide assistance to set-up 
'Greenfield EMCs' and upgrade 
'Brownfield EMCs.' 

8. Support development of appro- 
priate infrastructure to support EMCs, 
including development of logistics hub, 
port-to-factory linkages, roads and 
highways. 

9. Rationalise and establish indus- 
try-friendly stable tax regime condu- 
cive to attract global investments and 
encourage electronics sector through 
appropriate fiscal incentives and taxa- 
tion mechanisms. 

10. Provide a ten-year stable tax 
regime for ESDM sector. 

11. Technology transfer, R&D and 
IPR creation through a friendly tax 
regime. 

12. Eacilitate foreign direct invest- 
ment (EDI) in ESDM sector. 

13. Promote manufacturing capaci- 
ties for sourcing ESDM in strategic and 
core infrastructure sectors — defence, 
atomic energy, space, railways, power, 
telecommunications, etc. 

14. Enable defence offset obligations 
for electronic procurements to be met 
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through ESDM products. 

15. Create an electronic development fund to promote 
innovation, IP and R&D, commercialisation of products, etc, 
in ESDM, nano-electronics and IT sectors, including mobile 
applications by providing appropriate funding/ incentives 
to industry/ academic/ R&D institutions. 

16. To set-up incubation centres for VLSI and other 
ESDM-r elated sectors. 

17. Design and develop an Indian microprocessor for 
diverse applications. 

18. Promote development of the e-waste recycling indus- 
try for domestically-produced e-waste. 

19. Mobilise funds from private sector/ banks/ financial 
institutions and other private equity organisations for lev- 
eraging contribution of government to electronic develop- 
ment fund. 

Opportunities for MSMEs in ESDM sector 

There are various opportunities for MSMEs in the ESDM 
sector — undeveloped SEZs could be developed in elec- 
tronic manufacturing clusters (EMCs), specific sectors like 
LED or medical electronics could develop sector-specific 
EMCs, avionics EMCs could be developed around airports 
with maintenance repairs and operations (MRO) and other 
related facilities. Also, sector-specific EMCs could plan to 
provide for common tooling, testing facilities, training facil- 
ity, warehousing facility, etc, which could make the units 
within the cluster more competitive. Alternative source or 
electric transmission to provide greater reliability of power 
to units could be considered. Country-specific clusters could 
be thought of, like a Taiwan village, a Japanese village or 
a Korean village. A country-specific EMC could plan civic 
amenities like clubs, restaurants and karaoke, which creates 
a home-away-from-home for their nationals working in 
these companies. The most important thing would be the 
USE of the EMC which makes the EMC different from a 
typical industrial estate. It is not essential for a special pur- 
pose vehicle (SPV) to be made before an application under 
the EMC scheme can be made. A chief promoter can initiate 
action and form the SPV in due course. 

Similarly, under modified SIPS, there is potential to 
maximise the benefit under the scheme by planning their 
investments for the next ten years and getting approval for 
the ten-year project. They do not have to produce financial 
closure for the whole project. The guidelines provide that 
financial closure be furnished only for a part of the project. 
However, providing an investment plan for ten years ena- 
bles companies to claim incentives under the scheme for ten 
years once their whole project is approved. There are reports 
that several companies are to close down their units due to 
unviable operations. The modified SIPS allows for reloca- 
tion of units and such companies should invariably explore 
whether the units become viable, if relocated. • 
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CAREER I 


Lighting industry Wiii Offer More Core 
Jobs for Engineers by 2020 

Lighting, and especially LED lighting, has already captured a huge market and will be one of 
the most sought-after sectors for business and jobs in the years to come. There will be a lot 
more core jobs than the ones available today, once manufacturing in India gets a boost. At 
present, the number of jobs on the sales and managerial side is higher than technical jobs 


ABHISHEK A. MUTHA 

T he opportunities in India for 
engineers to bag core jobs 
might be limited, but lighting 


is an exciting and challenging field to 
work in, regardless of whether your 
interests are design, manufacturing, 
sales or business. There are quite a few 
companies offering roles in research 


and development, design, testing and 
validation. Entrepreneurship is also 
a path taken by many to kick-start a 
venture in the lighting industry. Let 
us take a look at the opportunities 
available today. 

You could be a designer, 
design assistant or 
design technician 

Although on a limited scale, multina- 
tional companies such as Philips hire 
designers and design assistants for 
their lighting division. 

Roles and responsibilities. De- 
signers are in charge of developing 
a detailed design by analysing and 
understanding the requirements 
in terms of product specification. 
They are responsible for a detailed 


Career in lighting industry today: An overview 


> Brighter prospects for career in lighting sector by 2020, once manufacturing gets a 
boost 

> Limited jobs in designing, testing, validation and other core areas; most jobs are sales 
and marketing based 

> For fresh engineering graduates, salary ranges from ^100,000 to 400,000 per annum 

> Manufacturing industries account for a bulk of industrial demand; considerable 
demand from the entertainment and media sectors as well 

> In terms of location, Mumbai, Delhi and Bengaluru account for most of the jobs 
offered in this profession 

> Demand for skilled professionals is expected to increase as companies compete 
to transform their traditional technology offerings to more energy-efficient 
products 

> Philips, GE Lighting, Wipro Lighting, Orient Electric, Crompton Greaves and Syska LED 
are some notable companies hiring people for work in lighting 


Roles at a glance 


Designer Test engineer Sales engineer 


Roles, responsibilities and skills 

1 . Develop a detailed design by analysing and un- 1 . In charge of LED printed circuit board 1 . Co-ordinate and work with the sales team at 

derstanding the requirements in terms of product assembly (PCBA) validation and testing the front-end, and the marketing and technical 
specification 2. Deal with related standards, test team at the back-end, to bring the best lighting 

2. Work on the optimum design solution, making sure procedures and equipment solutions to customers faster than competitors 

it meets specifications within boundary conditions of 3. Exposure to production processes 2. Build good connections and contacts with ar- 
cost and timeline of LED PCBA assembly chitects to promote and introduce new products 

3. Closely work with component suppliers for the 4. Understanding the pre-designed 3. Conversant with and have aptitude for light- 

right selection and electronic manufacturing service circuit of LED PCBA and related ing design and application as well as lighting 
(EMS) houses for engineering/pilot runs and test labs components software 

to get the required certifications 5. Knowledge on supplier capability and 4. Basic lighting design skills, good busi- 

4. Proficiency in PCB computer-aided design (CAD) capacity assessment for LED PCBA and ness development skills, ability to sup- 

software, such as Altium or Proteus Microsoft Projects/Microsoft Office is port regional sales teams in lighting pro- 

5. Basic understanding of EMS process, its critical important jects under supervision, knowledge of 

process parameters and ability to deal with external 6. Provide lighting-related design and AutoCAD, good interpersonal skills and analyti- 
suppliers, particularly PCB/EMS consultancy support in lighting projects cal skills 

Qualification expected 

Bachelor of Engineering (B.E.) or Bachelor of Technology (B.Tech.) in electronics engineering/ B.E. or B. Tech, in electrical or electronics. An 
electronics and communication engineering MBA is also required by some companies 
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design of light emitting diode 
(LED) boards and systems, as per 
the specifications and architecture 
given. They work on the optimum 
design solution and make sure it 
meets specifications within bound- 
ary conditions of cost and time- 
line. They are also responsible for 
preparing test samples, test plans, 
design documents and to maintain 
test set-up in the development. On 
a regular basis, they interact with 
quality teams for validating plat- 
form, module or product designs. 

This function, as a designer or 
design assistant, requires closely 
working with component suppliers 
for the right selection and elec- 
tronic manufacturing service (EMS) 
houses for engineering/ pilot runs 
and test labs to get the required 
certifications. A designer's support 
in project estimation, planning and 
risk management activities is highly 
valuable. Overall, this position 
needs high level of domain knowl- 
edge and networking ability in a 
cross-functional environment. 

On the other hand, a design 
technician deals with printed cir- 
cuit board (PCB) mounting, sample 
making, and test and documenta- 
tion as per requirements with re- 
spect to LED lamps. 

Skills. The most required skill 
for a designer in the lighting indus- 
try is proficiency in PCB computer- 
aided design (CAD) software, such 
as those by Altium or Proteus. 
Along with good analytical skills, 
a designer is also expected to un- 
derstand technical specifications of 
LEDs and PCBs. Basic understand- 
ing of the EMS process, its critical 
process parameters and ability to 
deal with external suppliers, par- 
ticularly PCB/ EMS, are some other 
skills that, if developed, can keep 
you ahead in the competition and 
possibly reward you with a great 
job. Good communication skills are 
also important for meetings and 
presentations. 

A design technician is expected 
to have strong fundamentals in elec- 




■ Fresh engineering graduates 
(? 100,000-400,000/annum) 

■ Junior-level professionals 
(? 400,000-900,000/annum) 

I Mid-level professionals 

(? 900,000-1.5 million/annum) 

I Senior level 

(over? 1.5 million/annum) 


Fig. 1: Salary break-up for lighting professionals 
(Data courtesy: TimesJobs.com) 

tronics as well as good communica- 
tion skills. 

Educational qualification. Bach- 
elor of Engineering (B.E.) or Bach- 
elor of Technology (B.Tech.) in 
electronics engineering/ electronics 
and communication engineering is 
required. 

You could be a marketing 
and sales officer 

Lighting sales representatives are 
at the helm for selling lighting 
products. Some work as employees 
of lighting manufacturing organisa- 
tions, but most are employed by 
independent agencies that have 
contracts to sell products of several 
lighting companies in a specific city, 
state, region or country. This area is 
where majority of the jobs in light- 
ing sector are available. An engi- 
neering degree is a pre-requisite for 
most companies. 

Roles and responsibilities. Posi- 
tions in this side of lighting domain 
are usually titled sales engineer, 
lighting application specialist, sales 
officer, lighting sales representative, 
sales executive and lighting sales 
engineer, among others. Generally, 
a sales engineer is expected to pro- 
vide lighting design and consultancy 
support in lighting projects. He or 


she must co-ordinate and work with 
the sales team at the front-end, and 
the marketing and technical teams 
at the back-end to bring the best 
lighting solutions to customers, 
faster than competitors. An engineer 
is expected to achieve growth in 
sales through effective networking 
within assigned territory. The area 
of coverage is usually allocated after 
posting, and this job requires exten- 
sive travelling, at least 50 per cent of 
the time. He or she must also have 
good connections and contacts with 
architects to promote and introduce 
new products. 

Skills. An engineer should be 
conversant with and have aptitude 
for lighting design and application 
as well as lighting software. With a 
good grip on communication, he or 
she should be able to interact with 
architects, engineering consultants 
and professional end-users. Basic 
lighting design skills, good business 
development skills, ability to sup- 
port regional sales teams in lighting 
projects under supervision, knowl- 
edge of AutoCAD, good interper- 
sonal skills and analytical skills (to 
keep track of competition activity in 
the market) are some other aspects 
that recruiters look for. Experience 
of working with architects and 
consultants is an added advantage. 
Recruiters prefer engineers with 
good interpersonal skills and skill- 
ful organisation of tasks, along with 
the ability to work with little or no 
supervision. 

Educational qualification. B.E. or 
B. Tech, in electrical or electronics is 
required. An MBA is also preferred 
by some companies. 

You could also be a test 
engineer 

Companies who develop and manu- 
facture lighting fixtures and electron- 
ics for domains such as automotive 
industry usually hire test engineers, 
although these jobs are limited. 

Roles, responsibilities and skills 
expected. A test engineer will be in 
charge of LED printed circuit board 
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■ Manufacturing and industrial 

■ Entertainment and media 

■ Engineering 

■ Infrastructure 

■ Others 

Fig. 2: Top industries hiring iighting professionais 
(Data courtesy: TimesJobs.com) 



I Bengaluru H Chennai 

■ Delhi NCR ■ Hyderabad 

■ Mumbai H Others 


Fig. 3: Top iocations hiring iighting professionais 
(Data courtesy: TimesJobs.com) 

assembly (PCBA) validation and 
testing, and will deal with related 
standards, test procedure and equip- 
ment. He or she will also get expo- 
sure on production processes of LED 
PCBA assembly. The engineer must 
be capable of understanding the 
pre-designed circuit of LED PCBA 
and related components. Knowledge 
of supplier capability and capac- 
ity assessment for LED PCBA and 
Microsoft projects/ Microsoft office 
is expected. 

Pay package 

Going by the statistics provided 
by TimesJobs.com, a massive 74 



■ Sales/business development 

■ Design 

■ Advertising/events 

■ CAD/CAE 

■ Others 

Fig. 4: Top segments for iighting professionais 
(Data courtesy: TimesJobs.com) 


Notable companies 
into lighting 


> Crompton Greaves 

> EON Electric 

> GE Lighting 

> Halonix 

> Hella 

> Orient Electric 

> Philips 

> SyskaLED 

> Wipro Lighting 

per cent of the jobs for fresh engi- 
neering graduates in the lighting 
industry fall in the salary range 
of ^ 100,000 to 400,000 per an- 
num. Around 19 per cent jobs 
for junior-level professionals pay 
anywhere from ^ 400,000 to 900,000 
per annum, while 5 per cent 
jobs for mid-level pay between 
^ 900,000 and 1.5 million yearly. 

Demand areas 

''Lighting accounts for nearly half 
of the total energy consumed in 
most home and office environ- 
ments, and so it is natural that 
lighting companies are focused on 
the development of energy-efficient 
lighting, leading to a good demand 
for young professionals in this 
field," informs Vivek Madhukar, 
COO, TimesJobs.com. He adds, 
"Demand for skilled professionals 


is expected to increase as companies 
compete to transform their tradi- 
tional technology offerings to more 
energy-efficient products." 

According to TimesJobs.com, the 
manufacturing sector tops the list of 
industries hiring engineers to work 
in the lighting domain with about 22 
per cent share of jobs, followed by the 
entertainment and media industry 
with a share of 13 per cent. Engineer- 
ing and infrastructure segments offer 
11 per cent and 7 per cent of the jobs, 
respectively. 

Geographically speaking, Ben- 
galuru tops the list of locations of- 
fering jobs for lighting professionals 
with a 25 per cent share. Delhi (with 
jobs in the national capital region) 
comes in next with 23 per cent, 
Mumbai with 16 per cent, Chennai 
with 12 per cent and Hyderabad 
with 7 per cent. Remaining jobs are 
scattered in other locations. 

The data provided by Timesjobs. 
com also shows that a high percent- 
age of jobs today in India are in the 
sales and business development 
side. The other areas, where there 
are openings for work related to 
lighting, are designing, advertising/ 
events and CAD/ computer-aided 
engineering (CAE). Refer to the 
pie-chart for information on the 
percentage share for each of these 
areas. 

Expect a colourful career 
in lighting by 2020 

It is predicted that by 2020, the 
lighting industry would have ex- 
panded significantly, with LED 
lighting accounting for over 50 per 
cent of the total lighting market in 
India. India's newly-formed govern- 
ment's emphasis on energy-efficient 
lighting systems will also give a 
boost to the manufacturers and, 
in turn, generate employment for 
this sector. A career in this industry 
will have brighter prospects in the 
future. • 


The author is a senior technicai correspondent 
atEFY 
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Government Policies and Street-Lighting 
Boost Demand for LED Lighting 

The Indian market for LED lighting has demonstrated a steady growth in last couple of 
years. Street-lighting, and industrial and commercial applications are propelling the market 
in India today. Government’s support to green technologies, too, has encouraged the 
adoption of LED lighting in India. In this report, we look at the LED industry in depth 



LED commercial lighting 


ABHISHEK A. MUTHA 

I ndia is a country where a major 
chunk of population is still not 
connected to the power grid. In 
order to supply power to them, In- 
dia will need to create either newer 
sources of power or reduce the power 
demand by implementing energy- 
efficient devices at all levels. "It has 
been estimated that, in India, lighting 
systems consume 18 per cent of total 
power consumption, which is consid- 
ered high when compared to other 
countries, where lighting consump- 
tion is approximately 12 to 14 per 
cent," informs Pankaj Raushan, senior 
research analyst, MarketsandMarkets. 
Due to this, light emitting diode (LED) 
has emerged as an important energy- 
efficient device, especially for lighting 
systems. 

LED lighting industry 
growing at CAGR of 
40 to 50 per cent 

For financial year 2013-14, the lighting 
market was estimated by the indus- 
try to be around ^ 20 billion, informs 
Puneet Dhawan, senior vice president 
and head of lighting business. Orient 
Electric. He says, "The percentage 
contribution from LED industry to 
the total lighting industry is hardly 
14 to 15 per cent." He adds, "For the 
past two years, LED industry has been 
growing at a compound annual growth 
rate (CAGR) of 45 to 50 per cent and 
will continue to grow at that rate for 
the next three to four years. The pre- 
diction is that, four years from now, 
contribution from LED industry will 


be more than 50 per cent to the total 
lighting industry." 

On a similar note, Raushan says, 
"LED lighting market in India is esti- 
mated to cross US$ 3 billion by 2020, 
growing approximately at a CAGR of 
40 per cent. This will help LED lighting 
market to account approximately 55 to 
60 per cent of the total lighting market 
in India by 2020." 

Energy conservation, 
decreasing cost and 
commercial applications 
driving demand 

The shift toward renewable energy, de- 
mand for energy-efficient products and 
LED luminaries has increased. Several 
technology features of LED, like long 
lifespan, energy-saving capacity [which 
is more than 50 per cent as compared to 
compact fluorescent lamp (CEL)] and 



LED street-lighting 
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Technology-wise, it is OLED, solar and wireless LED 


Here are some technological trends emerging in the LED space: 

Colour-changing LEDs. “One key trend is the development of LED lights that can produce 
any light within the visible spectrum. Philips is the first to introduce such LED bulbs, which 
can change the colour of light,” notes Raushan. With the help of an app, the consumer can 
control the colour of LED. 

Wireless-bonded LEDs. Development of wireless-bonded LED technology can be con- 
sidered to be another latest technology trend with regard to LED lighting market. Raushan 
says, “Wireless-bonded LED technology is also referred as flip-chip. It provides benefits 
such as improved durability, better heat dissipation and longer life.” 

Wireless LEDs. Modern buildings being constructed today comprise lighting arrange- 
ments with daylight, occupancy and time scheduling on/off sensors. “Similarly, many 
upcoming LED road lighting systems call for wireless operability, daylight and on/off 
scheduling,” says Lalchandani. The new LED lighting systems (both for indoor and street- 
lighting) need to be designed to seamlessly integrate and work with these sensors and 
control systems. 

OLEDs. There is a new trend of solar LED lights being used to provide low-cost lighting in 
rural households. “The newest technology trend observed in the LED market is the organic 
light emitting diode (OLED) technology. OLEDs are LEDs manufactured from polymers with a 
liquid crystal display (LCD) glass covered with indium tin oxide (ITO) and polymer materials 
applied by ink jet printing,” informs Lahiri. 


absence of toxic materials, are other ma- 
jor driving factors that make LEDs more 
affordable and growth-driving, informs 
Harmeet Singh, technical lead. Analog 
Applications, TI India. 

''The average lumen efficiency is 
much higher for LEDs when com- 
pared to incandescent lamps and 
CEL lamps," notes Swetanta Lahiri, 
research analyst, Netscribes. Energy 
conservation is driving demand in the 
LED sector. With LEDs, you can save 
approximately 80 per cent of energy as 
compared to normal lighting devices. 

LEDs have a longer life in compari- 
son to normal lighting devices or even 
CELs. Dhawan informs, "In general, 
life of an LED is approximately 25,000 
burning hours, whereas ordinary lights 
last around 1000 burning hours and 
CELs around 5000 to 6000 burning 
hours. Consumer's demand is driven 
by the fact that once he or she has used 
LEDs, extra costs for maintenance or 
replacement will not be incurred for a 
long period of time." 

Awareness with regard to energy- 
saving has a huge impact on the 
development of energy-efficient light- 
ing systems such as LED light bulbs. 
"People are now more inclined toward 
buying LED light bulbs instead of 
CELs or other inefficient light bulbs. 
This is further being supported by the 


declining prices of LED light bulbs," 
says Raushan. 

Government policies 
are helping 

The Indian market for LEDs has 
shown a steady growth and increasing 
demand over the last couple of years, 
thanks to the initiatives taken by the 
government. "Newly-formed govern- 
ment in India has emphasised that 
each and every house should have a 
light bulb by 2019, creating huge de- 
mand for power by 2019. This has led 
to the requirement of energy-efficient 
lighting systems such as LED light 
bulbs," says Raushan. 

Street-lighting, and industrial and 
commercial applications are boosting 
the market in India. Government has 
also emphasised that all street lights 
in public places should be replaced 
with LED light bulbs, encouraging 
the adoption of LED lighting in India. 
Street-lighting has huge scope for en- 
ergy-saving that can be achieved with 
the implementation of LED light bulbs. 

The largest segment driving LED 
adoption is the street-lighting segment, 
informs Harish Lalchandani, country 
head, GE Lighting. He says, "In a bid 
to cut energy costs and increase the 
quality of light toward enhancing town 
and pedestrian safety, the government 


is pushing conversion of all street lights 
to LED. According to ELCOMA reports, 
there are about 27.5 million street-light- 
ing points in India that will be converted 
to LED in a phased manner." 

Government has taken several 
other steps to ensure the implementa- 
tion of LED at all levels. "Recently, the 
government of Andhra Pradesh has an- 
nounced that it will be distributing LED 
light bulbs to 3.7 million households in 
Andhra Pradesh at a cost of ^ 10 (US$ 
0.16 approx.), which usually cost ap- 
proximately $6," informs Raushan. 

LED standards were published in 
2012, which brought in a large-scale light- 
ing revolution in India, shares Lahiri. He 
says, "Customs duty on LED was reduced 
from 10 per cent to 4 per cent as part of 
government of India initiatives." 

Government is also kick-starting 
demand in the domestic segment, notes 
Dhawan. He says, "Government, through 
its energy-development agencies in vari- 
ous states, is promoting a lot of projects 
where they are going to replace the exist- 
ing lighting systems with LED. In the last 
one year or so, I have seen a lot of such 
projects coming up and agencies being 
set-up by the government." 

Power Ministry has also intended 
to provide LED technology under Rajiv 
Gandhi Grameen Vidyutikaran Yo- 
jana (RGGVY) initiative. Raushan says, 
"Government has intended to replace 
all street-lights and lights in public plac- 
es with LED light bulbs. It has modified 
all CEL distribution scheme into LED 
distribution. All government depart- 
ments have been asked to procure only 
LED light bulbs instead of incandescent 
bulb and CEL light bulbs." He adds, 
"All this development is expected to 
drive the demand, as well as awareness, 
amongst the consumer regarding LED 
light bulbs." 

Talking about how the Ministry 
of Power played an important role in 
promoting the use of LED lamps under 
RGGVY scheme, Lahiri says, "Railways 
have already started using LEDs in dif- 
ferent utilities, such as traffic signals 
and railway coaches." 

Einally, government of India initia- 
tives like 'Bachat Lamp Yojna' and 'LED 
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Challenges faced by the Industry 


> Lack of awareness regarding LEDs makes it difficult to scale-up business for the mass 
market 

> Inefficient LEDs imported from China resulting in huge competition 

> High cost of manufacturing: return on investment (ROI) made in tools in India is very low 

> Lack of standards and LED testing facilities 

> Heavy dependence on import of LED-related electronic components 

> Lack of skilled manpower 


Village Campaign' are also promoting 
LED usage in street-lighting, informs 
Singh. 

Notable market trends 

An interesting market trend which has 
been observed is that, the demand for 
India-made LED light bulbs is higher 
when compared to imported LED light 
bulbs. Raushan says, "Imported LED 
light bulbs do not have the electronics 
to withstand Indian electrical systems 
and, thus, do not work for very long. 
LED manufactured in India has good 
reliability and provides better after- 
sales services, which is not the case with 
imported LED light bulbs." He adds, 
"Although LED imported from China is 
cheaper, it is of bad quality and does not 
last long, and thus people prefer Indian 
LED light bulbs." On a similar note, 
Dhawan says, "Government should 
help the industry by restricting cheap, 
imported products that actually harm 
consumers as they are not in line with 
the quality and safety requirements." 


Some other recent trends in the 
market include price reduction and 
shift toward manufacturing of low- 
and mid-power LEDs. LED lights are 
extensively used in automotive light- 
ing, too. "The use of LED lamps in 
digital signage is another trend that 
has been observed," informs Lahiri. 

As the LED street-lighting segment 
is becoming more mature, newer risk- 
sharing models are being explored 
between municipalities and lighting 
solution providers. Lalchandani says, 
"Some of these risk-sharing models 
comprise deferred payments, longer 
warranties, special-purpose invest- 
ment entities for large investments 


and annuity based payments." He 
adds, "Nowadays, many customers 
also seem to be looking up at lighting 
solutions companies as one-stop-shop 
providers, who can offer end-to-end 
solutions right from design, installa- 
tion, testing, and commissioning and 
financing." 

LEDs are preferred over 
CFLs and tubelights for 
new installations 

"We have observed that most people 
today, who are going for new installa- 
tion in offices, homes, industries, facto- 
ries and other commercial spaces, pre- 
fer to go for LEDs. It is slightly costly 
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when compared to normal fluorescent 
lighting or even high-pressure sodium 
vapour lights for outdoor lighting/' 
says Dhawan. He adds, "But the pay- 
back period, which is between two to 
three years, is so attractive that for any 
new installation, people are ready to 
shell out money on LED installation 
rather than the conventional lighting." 
Majority of the new installations, be it 
residential or commercial, are opting 
for LED lighting today. 

Another aspect of this trend is the 
retro-fitting or replacement of LEDs. 
There are a lot of campaigns and activi- 
ties that create awareness on the benefits 
of LED, even while replacing CELs or 
other lighting. "Retro-fit is little slower 
as the initial cost is higher due to replace- 
ment of old fixture with new ones for 
LEDs," informs Dhawan. The latter is a 
slower process comparatively, but both 
are catching on. 

Pricing trends 

Despite the fact that LED provides 
huge energy-saving, LED market is 
not as large in India as it should be. 
This is mainly due to the fact that cost 
of LED lighting is much higher than 
that of traditional light bulbs. Raushan 
says, "Due to recent development 
with regard to manufacturing of LEDs 
in India, improvement in technology 
and competition, price of LEDs has 
reduced to a large extent. It has been 
estimated that by the next two to three 
years, price of LED light bulbs will be 
reduced by 50 per cent, but still its cost 
will be higher than that of traditional 
light bulbs." 

However, with awareness about 


energy-saving, application of LED 
lighting has increased, thus pushing 
down prices of LED light bulbs. "In 
India, in 2010, one LED lamp cost ap- 
proximately ^ 1200, which now in 2014, 
costs around ^ 400 ," informs Raushan. 
It has been observed that, with the 
development and improvement in the 
manufacturing technology, cost of LED 
light bulbs has decreased almost 30 per 
cent in the last couple of years. This 
has also forced the local manufacturers 
to develop low-cost LED light bulbs. 

Singh notes, "The price of an LED 
bulb of 5-7 watts, with power factor 
greater than 0.9 and total harmonic 
distortion lesser than 20 per cent, which 
was ^ 400 in 2012, has reduced by 50 per 
cent." He adds, "Products that were 
once available for more than ^ 400 in 
2012 are now available for 50 per cent 
less." Luminaries in other categories 
or application areas have witnessed a 
similar reduction in price in India. 

Dhawan believes, "Within a year or 
two, we should see the price of an LED 
lamp almost comparable to a normal 
CEL lamp or fixture." 

Recommendation 
from the industry 

Government is actively participating 
in promoting the LED segment, notes 
Dhawan. Street-lighting is one of the 
major applications of electric power 
in India. He says, "By helping munici- 
palities of the civic authorities to have 
this perception and mindset change of 
transitioning from energy-guzzling, 
high-voltage sodium lights to LED, 
which at one-fourth the wattage can 
give you the kind of lighting experi- 


ence in terms of light availability on 
the roads is actually a key area for the 
government to work upon." 

Dhawan also says, "We expect the 
government to come up with regula- 
tions to help the Indian LED industry 
to set-up manufacturing of these prod- 
ucts in India." 

Lahiri believes, "There is still need 
for a stronger institutional mechanism. 
It is necessary to enable testing of LED 
products through the development of 
common testing protocols." 

LED will need government 
support and R&D facilities 
to boom in future 

Development of LED lighting market 
in India is primarily dependent on 
government and industry bodies, at 
least for the short-term duration. Once 
there is price rationalisation, demand 
for LED lights is expected to get a big 
boost, believes Raushan. He says, "In- 
dustry needs to develop its own R&D 
facilities, which help in the develop- 
ment of electronic components for 
LED lights. This is expected to reduce 
the cost of manufacturing." He adds, 
"Industry also needs to tackle sub- 
standard LED lights procured from 
Chinese market, which is hampering 
the LED market." This develops a 
negative marketing with regard to LED 
lighting systems. Industry should work 
toward reducing the import of materi- 
als required for the development of 
LED lights. 

Lahiri also believes that the industry 
should look toward building strategic 
partnerships to obtain quality input at 
the right price. Developing an efficient 
distribution network, that can handle 
different segments such as enterprises, 
consumers and government bodies, 
would help the industry grow. He says, 
"Another important step is brand-cre- 
ation in order to influence enterprises 
(B2B) and consumers (retail sales) for 
sales." Engaging in the development of 
innovative designs and improvements 
in product efficacy would give a push 
to the Indian LED market. • 


The author is a senior technicai correspondent at EFY 
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LED 

Lightiiig 
Is BIG 
Business 




Invitiitg the Who’s Who 
in this business to stay 
updated on maifcet bends 
by reading LED Bazaar 

LED Bazaar is a B2B publication which started 
as a 4-page section inside Electronics Bazaar 
(EB) magazine, and has now become a separate 
supplement along with EB. Shortly, it is expected 
to take shape of a separate magazine by itself. 

To get a complimentary copy of LED Bazaar, 
simply register at http://freeledb.efy.in 
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INDUSTRY NEWS 


• CORPORATE NEWS • NEW VENTURES • CALENDAR • NEW APPOINTMENTS 


India signs deal for 
establisning MSME 
technology centres 

India has signed a US$ 200 million 
loan agreement with World Bank to 
help small enterprises enhance their 
productivity by financing the set-up 
of technology centres. The programme 
aims to set-up 15 technology centres 
and modernise the existing 18 centres. 

The pact was signed by Tarun Ba- 
jaj, joint secretary. Ministry of Finance, 
on behalf of India and Onno Ruhl, 
country director of World Bank, on 
behalf of World Bank. 

The project will help increase 
productivity of MSMEs by improv- 
ing their access to technology and 
business advisory services. It will also 
help skilled workers via financially- 
sustainable technology centres. 

India releases draft policy 
for loT sector 

A draft policy has been released by 
Department of Electronics and Infor- 
mation Technology (DeitY) on Internet 
of Things. According to DeitY, loT 
industry holds a potential of US$ 15 
billion by 2020. loT is the latest trend 
in the technology industry, which inte- 
grates smart technology with electronic 
devices. Its vast network connects 
everything from door locks, wearable 
devices to waste control systems. 

The policy has been drafted to look 
into the issue as to why Indian market 
is still lagging behind in the booming 
industry. Companies are looking at 
huge potential from loT-related work 
and local software developers such as 
Infosys, Wipro, HCL Technologies and 
Tech Mahindra. These local tech ty- 
coons are working hard to hold strong 
positions in the loT market. 

The policy focuses on five main 
issues — create demonstration centres, 
capacity building along with incuba- 
tion, focus on R&D sector for better in- 


( In Focus ) 

Andy Rubin, Android co-founder leaves Google 

Andy Rubin, Android co-founder and the current head of its nascent robotics effort, is 
leaving the company with plans to set-up an incubator for all those start-ups interested 
in developing technology hardware products. He joined Google in 2005. 

Sundar Pichai joins Google 

Android and Chrome OS chief, India-born Sundar Pichai was appointed head of 
major products and services as part of restructuring of the management board of the 
company. Google products to be led by Pichai are main search, maps, advertising 
units, Google+, commerce and infrastructure. He will continue to fulfil his prior 
engagement in Android, Chrome and Apps business verticals. Pichai will also head six 
executives including heads of research, social media and search. 

Synechron appoints MDfor Middle East 

Vimal Sethi has been appointed managing director, Synechron Middle East. This 
appointment highlights the company’s strategic ambition to solve the toughest 
technological challenges for clients, offer high-end, skilled resources and 24x7 global 
delivery capabilities. Sethi will be responsible for driving expansion plans across 
MENA region. 

Canon India's EVP moves to Singapore 

Dr Alok Bharadwaj, EVP, Canon India, will be moving to Canon Singapore to head 
their corporate strategy group as senior VP. The change will be effective from 
January 1 , 2015. He will be responsible for strategic business planning and execution, 
as well as corporate communications, for Canon’s South East & South Asian regional 
operations. He will also oversee business development in emerging Asian markets 
in the region. 


novation, better incentives and human 
resource development. 

Union government approves 
? 5000 million for solar parks 
in Andhra Pradesh 

A grant of ^ 5000 million has been 
approved by the central government 
for setting-up of 2500MW solar parks 
in Andhra Pradesh. The state gov- 
ernment has planned 
to develop 500MW 
grid-connected solar 
PV projects. Bids for 
1296MW have already 
been placed by around 
50 solar developers. 

AP Transco opened 
the auctioning process 
and bidders have of- 
fered tariff rates rang- 
ing from ^ 5.25 to 
^8.08 per unit for the 
first year, with a three 


per cent hike every year up to ten 
years. After the 11th year, there will be 
no increase in tariff rates. 

The lowest tariff rate of ^ 5.25 per 
unit for 40MW in Ananthapur district 
has been offered by Eirst Solar Power 
India Pvt Ltd. This district is on top 
priority for all bidders as the bid in this 
district has been set at 580MW, followed 
by Chittoor at 273MW and Kurnool at 



A solar park 
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Calendar of Forthcoming Electronics 
Fairs/Exhibitions/Seminars/Events 

Name, Date and Venue 

Topics to be covered 

Contact address for details 

ICICT 2014 

December 3-5, 2014 

Cochin University of Science and 
Technology, Kochi 

International conference 
on information and 
communication technologies 

Electronics Engineering Division, CUSAT 

Phone: +91-9745182001 

E-mail: rekhajamescusat@gmail.com 

23rd National Laser Symposium 

December 3-6, 2014 

Sri Venkateswara University, 

Tirupati 

The 23 National Laser 
Symposium, sponsored 
by the Board of Research 
in Nuclear Sciences, 
Department of Atomic Energy 

E-mail: nationlas23@gmail.com 

Website: www.ila.org.in/nls23 

23rd Internationai Conference on 
Processing and Fabrication of 
Advanced Materials (PFAM XXIII) 

December 5-7, 2014-11-12 

I IT Roorkee 

An annual conference that 
aims at bringing together 
researchers, industry experts 
and students interested in 
various aspects of 
processing and fabrication 
of advanced materials 

PFAM XXIII 

E-mail: icadm14@nitt.edu 

Website: icadm14.nitt.edu 

LED Expo 2014 

December 5-7, 2014 

Pragati Maidan, New Delhi 

Exhibition and summit on 

LED lighting products and 
technology 

MEX Exhibitions Pvt Ltd 

Phone: +91-9312285142 

E-mail: info@themediaexpo.com 

11th IEEE India Conference 2014 
(IEEE INDICON 2014) 

December 11-13, 2014 

YASHADA, Pune, Maharashtra 

An annual conference by 
IEEE India Council in the 
field of computer science 
and engineering, electrical 
engineering, and electronics 
and communication 
engineering 

INDICON 2014 

Phone: +91-22-40046837 

E-mail: info@indicon2014.in 

Website: www.indicon2014.in 

International Conference on Smart nanomaterials. 

Recent Advances in Nanoscience nano-bio interface, 

& Nanotechnology 2014 nanoscale characterisation, 

December 15-16, 2014 nanoelectronics, 

JNU, New Delhi nanocomposites, nano-energy 

harvesting, environmental 
impact of nanoscience 

Special Centre for Nanoscience 

Jawaharlal Nehru University, New Delhi 

Phone: +91-11-26738784/8782 

E-mail: icrann2014@gmail.com 

Website: www.jnu.ac.in/Conference/ICRANN2014 

2015 International CES 

January 6-9, 2015 

Las Vegas Convention Center 

Las Vegas, USA 

A mega consumer electronics 
event where new innovations 
and technologies are 
showcased 

Consumer Electronics Association 

Phone: +1 703-907-7605 

Website: www.cesweb.org 

Techtrade 2015 

January 28-February 1, 2015 

AES Ground, Ahmedabad, Gujarat 

A platform to promote 

Make In India 

Techtrade Exhibition and Conferences 

E-mail: info@techtrade.co.in 

Website: www.techtrade.co.in 

ELCINA Source India 

February 5, 2014 

Chennai Trade Centre, Chennai, 
India 

Focuses on the development 
of the Indian electronics 
supply chain 

ELCINA Electronic Industries Association of India 
Phone: +91 (011) 26924597, 26928053, 

Fax: 26923440 

E-mail: info@elcina.com 

SPS Automation India 

February 5-7, 2015 

Mahatma Mandir, Ahmedabad 

Industrial control systems, 
sensor technology, ideal 
business platform 

Messe Frankfurt Trade Fairs India Pvt Ltd 

Phone: +91 22 6144 5900 

Website: www.in.messefrankfurt.com 

Eiectronics For You Expo 2015 

February 26-28, 2015 

Hall 7 (A, B, C, D, E, F, G, H) 

Pragati Maidan, New Delhi 

Covering complete electronics 
ecosystem, including 
innovation, manufacturing, 
design and sales 

EFY Enterprises Pvt Ltd 

Phone: 26810601/2/3 

E-mail: efyenq@efyindia.com 

Website: www.efyexpo.com 

ICT World Expo-2015 

February 27-March 01, 2015 

Mysore 

To identify and promote ICT 
manufacturing companies 
to make India an ICT 
manufacturing country 

MAIT 

Mobile: +91-9910990553 

Website: www.mait.com 

EFY Awards 

March 13, 2015 

Bengaluru 

To give recognition to the 
leading enterprises and 
individuals in the Indian 
electronics field 

EFY Enterprises Pvt Ltd 

Phone: 26810601/2/3, +91-8800094213 

E-mail: efyawards@efyindia.com 

Website: www.efyawards.com 

International CES Asia, 2015 

May 25-26, 2015 

Shanghai New International 

Expo Center (SNIEC), China 

Tech powerhouses to 
innovative startups, 

3D printing, robotics, 
sensors, the Internet of 
Things and wearables 

Shanghai New International Expo Center (SNIEC), 
Shanghai, China 

Phone: 703.907.7603 

E-mail: afried@ce.org 

Look up under ‘Events’ section in www.electronicsforu.com fora comprehensive list 


Since this information is subject to change, aii those interested are advised 
to ascertain the detaiis from the organisers before making any commitment. 


272MW. Tariff rates have been offered 
for Vizianagaram and Visakhapatnam at 
^ 5.94 and ^ 5.99 per unit, respectively. 

Apart from First Solar, other promi- 
nent bidders include Welspun Renewa- 
bles Energy Pvt Ltd and Acme Clean 
Tech Solutions Ltd. 

The government plans to set-up 
9150MW capacity through renewable 
energy sources like solar and wind, by 
2018-19. 

NTPC inaugurates 
first roof-top solar project 

NTPC has opted for roof-top solar PV 
panels in their power stations to boost 
utilisation of renewable sources of 
energy. Their first rooftop solar panel 
was launched by NTPC CMD Arup Roy 
Choudhury at NTPC engineering office 
complex. 

This project is a model project by the 
R&D wing of NTPC, NETRA, and its main 
functions include remote monitoring, con- 
tinuous monitoring and studying perfor- 
mance levels. Erom this newly-launched 
plant, 170,000kWh energy is expected to 
be generated every year, with 163 tonne 
reduction in carbon dioxide emission. 

This project has been launched as 
part of Jawaharlal Nehru National Solar 
Mission (JNNSM) grid connection roof- 
top solar PV scheme, phase II, for which 
MNRE provides 30 per cent subsidy. 
NTPC has already installed capacity of 
43,128MW, which is generated by coal, 
gas and solar power stations. NTPC 
contributes over 25 per cent electricity in 
the country. The enterprise has plans to 
add 11,520MW more by 2032, for which 
95MW solar projects have already been 
commissioned and one 15MW solar pro- 
ject is under implementation. 

Government plans to tweak 
taxes to encourage electronic 
units set-up in India 

In order to encourage electronic units 
to set-up shop in the country, the gov- 
ernment has planned to squeeze the 
tax structure and develop a new incen- 
tive scheme. This comes as part of PM 
Modi's 'Make in India' campaign. 

The tax re-jig will be designed to 
impose higher tariff on the import of 
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( Snippets ) 

Motorola Mobility is now a Lenovo company 

Lenovo has acquired Motorola Mobility from Google. The deal was closed at US$ 2.91 
billion. Lenovo is now the third-latest smartphone maker in the world. Motorola will 
function as a wholly-owned subsidiary for Lenovo with its headquarters at Chicago. Liu 
Jun, Lenovo EVP and president of Lenovo’s mobile business will serve as chairman for 
the newly-established Motorola management board and Rick Osterloh will continue to 
serve as president and COO of Motorola. 

Tata group invests in Swiss solar firm, Flisom 

Tata group has invested in a Swiss start-up solar company at a time when European 
companies are competing against each other to participate in the Indian solar energy 
market. Flisom is focused on developing copper indium gallium selenide solar cells, 
which are best suited for India’s needs. 

Samsung pulls back LED lighting business 

Samsung’s LED business will be put to halt outside South Korea, though this business 
showed huge potential four years ago. The company has not managed to find a 
place in the LED lighting industry globally — the market has been strongly dominated 
by companies like Philips and Osram, along with emerging Chinese manufacturers. 
According to Reuters, Samsung Electronics will still remain active in the LED industry 
through LED component business and will focus more on backlighting for displays of 
consumer products like televisions. 

Infosys to expand Electronics City in Bengaluru 

Infosys is planning to expand its Electronics City campus in Bengaluru to meet the 
medium-term need for higher capacity. Infosys owns a 6.07 hectare (15-acre) land bank 
at Electronics City, apart from its main 32.37 hectare (80-acre) campus. It now needs 
an approval from the state government to utilise this land. 


mobile phones, laptops and other con- 
sumer electronics like flat-panel televi- 
sions, so that companies are forced to 
at least assemble the products in India. 
Government will gradually increase 
component duties to force manufactur- 
ers to shift their base to India. 

Top officials have pointed out that 
the import of electronic items is second 
only to oil, which was at a gigantic 
amount of US$ 40 billion in 2013-2014. 
They have even predicted that electronics 
imports will surpass oil imports by 2020. 

The new rates will be part of the 
next budget. However, this increase 
would be graded as per the duty com- 
mitments made to countries in bi-later- 
al trade pacts. The incentive scheme for 
electronic units will provide a subsidy 
on capital investment up to 20 per 
cent, apart from reimbursing import 
duties and countervailing duties for 
such hardware setups. Sony, which 
has sales target of ^ 120,000 million, 
does not have any factory in India and 
imports mostly from Thailand, taking 
advantage of the trade pact. 


Wipro to focus on 3D printing 

Wipro is focusing on developing its 3D 
printing business ever since Maltesh 
Somasekarappa, head of Wipro' s 3D 
printing unit, received an order for a 
3D-printed skull for a patient's surgery. 

Wipro has recently invested US$ 1 
million in a 3D printer. The company 
has been using it for manufacturing 
fuel nozzles of aeroplane engines and 
satellite antennae parts of hydraulic 
pumps. 3D printing plants have highly- 
automated systems that can manufac- 
ture units using only one metal piece. 

Many global manufacturers such 
as Nike, General Electric, Siemens and 
Rolls Royce, have already adopted 3D 
printing. This industry has grown to US$ 
6 billion in the last three years. Many In- 
dian manufacturing companies are also 
adopting this technology for better pro- 
totyping and small-time manufacturing. 

Most of Wipro' s clients of this busi- 
ness are from aerospace, healthcare and 
defence sectors. Hindustan Aeronautics 


Check efvtimes.com for more news, daily 


Limited is getting vane guides 3D-printed 
from Wipro. Vane guides are used in an 
engine's combustion chamber. A mo- 
torbike manufacturing company is also 
taking Wipro' s help in 3D-printing some 
parts. Wipro has not leaked detailed in- 
formation of its clients for 3D printing and 
their orders. According to sources, Wipro 
has partnered with General Electric for 
manufacturing fuel nozzles. 

Wipro has purchased the 3D printer 
from EOS. According to EOS, India is the 
best country right now for the develop- 
ment of manufacturing industry. As much 
as 30 per cent of global design manufac- 
turing is done by Indians. 

Even though 3D printing technology is 
not yet popular among small-scale manu- 
facturing companies, in some domains 
like defence, healthcare and aviation, 
companies like Wipro are coming up with 
next-generation technology for high-tech 
manufacturing. It is aiming to tap in this 
soon-to-be a billion-dollar industry. 

Trina Solar to set-up solar PV 
moduje manufacturing hub 
in India 

As a result of PM Modi's 'Make in India' 
initiative, China based solar photovol- 
taic module manufacturer, Trina Solar, 
has announced its plan to set-up solar 
PV module production facilities in India. 
CEO Zhiguo Zhu made the announce- 
ment at World Economic Eorum, which 
recently took place in Delhi. 

Chinese solar photovoltaic module 
manufacturers have been witnessing an- 
ti-dumping investigations from almost 
all leading solar power markets, from 
Australia to the USA. Recently, Indian 
government had announced its decision 
of not implementing anti-dumping du- 
ties on imported solar PV modules and 
instead, had planned to use domestic so- 
lar PV modules by setting-up major pro- 
jects via government-owned companies. 

In order to escape these anti-dump- 
ing duties, the company is eyeing to 
get at least 20 to 30 per cent of the total 
production from outside China. 

Zhu said that, if Indian government 
would make regulations simpler and clear- 
er, many more international companies 
would be willing to invest in the country. 
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RECENTLY INTRODUCED IN INDIA, FROM NEAR AND FAR 


COMPONENTS 
Microprocessor board 

Renesas has developed the world's 
first ARM Cortex- A9 processor based 
mbed microprocessor board, which 
will enable quicker development of 
high-performance, high-functionality 
embedded systems for designers of 
interconnected devices. 



The ARM mbed Internet of Things 
(loT) device platform offers a new soft- 
ware platform and free operating system 
to simplify and speed-up the creation 
and deployment of loT products. It of- 
fers development tools for professional 
and amateur developers, including 
command-line tools and a cloud based 
integrated development environment 
(IDE), focusing on connectivity, energy- 
efficiency, security and productivity. 

Utilising an apps processor, ARM 
Cortex-A9 CPU, inside the RZ/Al al- 
lows developers to re-use software de- 
veloped for the Cortex-M family, while 
at the same time gaining enhanced 
performance and features. The RZ/Al 
microprocessor also supports the Cor- 
tex microcontroller software interface 
standard (CMSIS), allowing developers 
to port multi-threaded Cortex-M fam- 
ily software to Cortex- A9 core without 
major modifications. 

The RZ/Al group of microproces- 
sors is built around an ARM Cortex- 
A9 CPU that clocks at 400MHz and 
lOOODMIPS, and features the world's 
largest on-chip RAM capacity of up 
to 10MB. The RZ/Al microprocessor 
delivers approximately four times the 


DMIPS performance and 40 times the 
RAM capacity of other ARM mbed 
products. By making use of features 
like camera input, graphics accelerator 
and audio processing functions of this 
microprocessor, engineers can imple- 
ment highly-expressive and easy-to- 
use solutions on the RZ/Al platform 
quickly and efficiently. 

Renesas Electronics India Pvt Ltd 

Phone: 080-67208700 

Website: http://in.renesas.com/in/index.jsp 

Regulator 

The highly-efficient VR500 regulator 
from Freescale Semiconductor is spe- 
cifically designed to enable compre- 
hensive system solutions leveraging 
Freescale's QorlQ Layerscape LSI 
processors for a variety of applications 
including secure infrastructure equip- 
ment for Internet of Things. 

Integrated into LS1021A loT gate- 
way, VR500 is ideal for a variety of 
intelligent applications that leverage 
the sophisticated security of ARM based 
QorlQ LS1021A processor, including 
mobile wireless routers, multi-function 
printers, network attached storage and 
automatic teller machines. It allows 
customers to quickly and more pre- 
cisely configure their systems to meet 
the unique voltage, current and timing 
needs of individual applications. It 
offers dynamic regulator control via 
an PC digital interface for program- 
mability and dynamic voltage control, 
optimising the processor's performance 
and enabling easy voltage scaling. 

Four integrated buck converters 
ensure the target device has high full- 
load efficiency, low-power dissipation 
and integrated switching transistors. 
Five integrated LDOs provide the flex- 
ibility needed to power peripherals, 
while significantly reducing bill of 
materials costs and package sizes. 
Freescale Semiconductor 
Phone: 0120-3950000 
Website: www.freescale.com 


BarKlip I/O connector 

The bar Klip I/O connector provides a 
convenient method of distributing up 
to 200mA current between busbars, 
cables and circuit boards. It features 14 
fully-independent cantilevered beams, 
providing a true compliant spring to 
adjust for variations in busbar align- 
ment and surface finish. The ultrasonic 
welding connection between the wire 
and contact increases efficiency and 
reliability for current transition. 

The cable connects with system 
rack bar, a 3mm thick copper bar, to 
achieve a direct pluggable connection 
to an un-insulated busbar. This con- 
nection generates very low energy loss, 
with a maximum resistance of only 
0.2mQ per port. 



The bar Klip I/O connector has an 
installed height that is less than 34mm. 
It facilitates performance in lU rack- 
mounted equipment commonly found 
in data centres and new hyper-scale 
computing architectures. 

PCI OEN Connectors Ltd 
Phone: 0484-4090871 
E-mail: fci.oen@fci.com 
Website: www.fci.com 

Digital isolation and 
delta-sigma modulator 

Texas Instruments has launched digital 
isolation and delta-sigma modulator 
families that offer reinforced isolation to 
help protect electronic equipment from 
high-line voltages. The IS07842 family 
provides the industry's highest immunity 
reinforced isolators and the first to with- 
stand an isolation barrier with a working 
breakdown voltage of 1500Vrms for a 
minimum lifetime of 40 years. 
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The AMC1304 del- 
ta-sigma modulator 
family offers best-in- 
class precision perfor- 
mance and the lowest 
power consumption 
with reinforced isolation for current 
shunt monitoring. 

The IS07842 family provides rein- 
forced isolation with 8000V maximum 
transient overvoltage, according to 
standard DIN V VDE 0884-10. It has an 
isolation rating of 5700Vrms, according 
to standard UL 1577. High common 
mode transient immunity (CMTl) perfor- 
mance of lOOkV / microsecond provides 
reliable communication in noisy envi- 
ronments. With the industrys highest 
surge voltage protection rating of 12,800 
Vp^AK' IS07842 can withstand high 
instantaneous voltage pulses that can 
help protect electronics from damage by 
voltage spikes. The IS07842 provides ac- 
curate timing with more than 100Mbps 
data rate and low jitter. 

Key features of the AMC1304 fam- 
ily include an offset error maximum 
of 150 microvolts and gain error of 
±0.3 per cent, which is industry's best 
DC performance. Industry-leading 
AC performance allows motor control 
designers to minimise distortion and 
noise. The lowest power dissipation 
(maximum 7mA primary, and 5mA 
secondary side), together with 50mV 
input voltage range, reduces overall 
system power consumption by up to 80 
per cent. Four AMC1304 delta-sigma 
modulators allow designers to con- 
nect the modulator to an unregulated 
supply voltage. When paired with TI's 
C2000 Delfino TMS320F2837x and TMS- 
320F2807x microcontrollers (MCUs) 
with integrated modulator interfaces 
and sine filters, AMC1304 can boost 
system performance by precisely and 
efficiently acquiring multiple analogue 
signals. The devices deliver reinforced 
isolation of 7000V, peak, surge voltage 
of 10,000V and working voltages of 
lOOOVrms and 1500V DC. These are UL 
recognised component to UL 1577 and 
certified to DIN V VDE 0884-10. 

Texas Instruments 
Wehsite: www.ti.com 


TEST & MEASUREMENT 
Digital multimeter 

MECO-G has introduced a series of 
handheld digital multimeters featur- 
ing 3V2-digit and 
backlit LCD dis- 
play incorporating 
the latest technol- 
ogy. These digital 
multimeters can 
measure AC volt- 
age, DC voltage, 
DC current, AC 
current, resistance, 
capacitance, tem- 
perature, battery 
test voltage and frequency. 

Additional features include di- 
ode test, transistor check, continuity 
check, low battery display, data hold 
and auto power-off. The multimeters 
have a built-in holster for anti-sliding, 
and are useful in various industries, 
manufacturing units and for domestic 
purposes too. 

Goliya Instruments Pvt Ltd 
Phone: 022-24149657 
E-mail: sales@goliyainstruments.com 
Wehsite: www.goliyainstruments.com 

Field analyser 

Anritsu has introduced its first field 
analyser, MW82119B PIM Master 
with integrated PIM and line-sweep 
testing capabilities. It combines a 
40W battery-operated passive inter- 
modulation (PIM) analyser with a 
2MHz to 3GHz cable and antenna 





analyser, eliminating the need to 
carry multiple instruments to meas- 
ure the RE performance of a mobile 
tower site. 

The MW82119B provides tower 
and maintenance contractors, net- 
work installers and wireless service 
providers with the first handheld 
field PIM analyser with line-sweep 
capabilities so they can fully certify 
the cable and antenna systems at cell 
sites. There are nine models avail- 
able in the MW82119B PIM Master 
family. Covering various bands and 
featuring unprecedented measure- 
ment capability, MW82119B PIM 
Master is well-suited for a number of 
applications, including deployment 
and maintenance of LTE remote radio 
heads (RRH), small cells and distrib- 
uted antenna systems (DAS). 

Anritsu India 

E-mail: siiri.hage@anritsu.com 
Website: www.anritsu.com 

MISCELLANEOUS 

LEDs 

Kwality Photonics has launched a 
range of LM80-certified white-power 

KI.SUSJ5W KI.HPJ535W KLSL563UVV 

% # ^ 


KC.SIJ22SW KI.SI.JdNW 


LEDs that include high-power 3535, 
medium-power 5630 and 2835, and 
low-power 3014 and 3528 LEDs. 

The wide choice of LM80-certified 
Kwality Polywa' LEDs, namely, KL- 
HP3535W (350mA), KLSL5630W 
(150mA), KLSL2835W (60mA), 
KLSL3014W (30mA) and KLSL3228W 
(20mA) LEDs, together can meet every 
possible design requirement, including 
LED street lights, LED tubelights and 
LED retro-fit bulbs. 

Kwality Photonics Pvt Ltd 

Phone: +91-9000081171 

Websi te: www.kwali typhotonics . com 


kitiafitti 
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PCB Manufacturers 

Please provide a list of PCB manufac- 
turers and PCB assembly services in 
India. 

Kumar Karan Jain 
Through email 
EFY: You may refer to www.eleb2b. 
com. It is a directory website, where 
you can get information on electronics 
vendors including PCB manufacturers 
and PCB assembly services. 

Wireless Communication 

This is regarding 'From Sensors to 
Interfaces-Wireless Communication 
Has a Lot to Offer' article published 
in EFY October issue. I am interested 
in wireless sensors that can replace 
fibre optical cables used in MRI pulse 
oximeters. Please help. 

H. D. Gandhi 
Emco Meditek 
EFY: You may contact wireless sensor 
manufacturers like Texas Instruments, 
Ereescale, Comus, ST Microelectronics 
and Renesas. 

Publish Innovative 
Projects 

I have some innovative projects in 
working condition and I want to pub- 
lish them in EEY magazine. Please let 
me know the format and procedure to 
submit the same. Will I get any remu- 
neration for the articles? 

Asst. Prof. Arjav A. Bavarva 
Department of Electronics and 
Communications, 
School of Engineering, 
RK University, Rajkot 
EFY: Thank you for your interest in 
EEY! You may send complete details 
of the article to editsec@efy.in 

The details should include the 
description of article in .doc format, 
screenshots/ diagrams in .jpg format, 
source code (if any) in relevant format, 
and the author's brief detail and con- 
tact address in .doc format. Yes, you 
will get an honorarium for the pub- 



LETTERS 


‘Spot An Error’ Award Winners 


1. In 'Peripheral Driver with Eixed Regulators 78xx and 79xx DIY' circuit in 
October issue, on page 96, in the parts list, it should be 7812, 12V regulator 
instead of 7812, 5V regulator. 

2. In 'Weather-Eorecast Monitoring System' DIY project in October issue, in 
Eig. 7, you have not disabled the silkscreen layer before taking output. 

Pooja Juyal 

□ In '3W USB Stereo Audio Amplifier' DIY circuit in October issue, the foot- 
print of USB-B type in component layout (Eig. 3) is wrong. I have sent the cor- 
rect orientation of the footprint through e-mail. 

Arbab Zafar 

□ In '3W USB Stereo Audio Amplifier' circuit in October issue, 3.5mm audio 
jack pins are interchanged. Pin 1 is for ground, pins 2 and 3 for right and left 
channels, respectively. 

A. Samiuddin 

□ In 'Matchbox Capacitor Tester' DIY circuit in October issue, footprints of 
transistors T1 and T2 in component layout (Pig. 3) are wrong. Transistors 
T1 (BC558) and T2 (BC548) connections are to be corrected as per the circuit 
diagram (Pig. 1). 

Ramakanta Mohanta 

□ In eStyle Buyers' Guide section of October issue. Sky Drive or Google Drive 
should be read as OneDrive or Google Drive. Microsoft has already changed 
its cloud service name to OneDrive from Sky Drive. 

Nirakar Mahanta 


From Facebook: EFY’s Electronics Design Community 


Can you share some sensitive clap-switch circuits? I had made one that uses 
BC547 and IC 555, along with a condenser MIC, but it is not working. 

Vivek Ghosh 

EFY: You can get related circuits from here: http://eIectronicsforu.com/new- 
electronics / lab / search_Iab.asp?words=cIap 

□ I have done projects from EEY like LED Emergency Light, Magic Eye and 
Seven-Colour LED Lighting Using RGB LED. Big thanks to EEY for publishing 
such wonderful circuits! 

Tanmay Dasgupta 


lished articles. Por details on editorial 
guidelines, you may refer to http:// 
efymag.com / Guidelines_f or_EPY_au- 
thors.doc 

Emergency Light 

In Desktop LED Emergency Light DIY 
circuit published in September issue, 
in the sentence 'Resistor R4 limits 
the base current of transistor T2 and 
capacitor C3 improves the circuit ef- 
ficacy,' the word 'efficacy' should be 
'efficiency.' 

Praveen. S. 
Through email 
EFY: Thank you for your interest in 


our DIY Circuits section. In this circuit, 
capacitor C3 improves the efficacy and 
not the efficiency of the circuit. 

Access Control 

In 'REID Based Access Control Using 
Arduino DIY' project published in 
October issue, CON2 is mentioned in 
parts list but not in the circuit diagram. 

Loveleen kumar 
Through email 
EFY: All connectors (CONI, CON2, 
CON3, ..., etc) are either shown in the 
circuit diagram or PCB layout, or both. 
In this project, CON2 is used in the 
PCB and so it is not a factual error. 
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nected to PIC 18F4550. 1 need to connect 
16 IR sensors to the microcontroller. Is 
it possible to do that or else, how many 
IRs can be connected at a time? 

Vinothkumar 
Tuticorin, India 
You will not be able to use PIC 
*18F4550 microcontroller for 
your project as it has only 13 analogue 
input channels (five on port A, five on 
port B and three on port E). Instead, 
you can use PIC16F1713 for your pro- 
ject. This microcontroller has a 10-bit 
analogue-to-digital converter (ADC), 
built-in module with a handling ca- 
pacity of 17 analogue input channels 
(five on port A, six on port B and six 
on port C). If you are familiar with 
the programming of PIC 18F4550, you 
will not find it difficult to work with 
PIC16F1713. That is the advantage of 
working with PIC microcontrollers as 
these have common IDEs and migration 
within the family is easy. 

I want to know more about LED 

* dot-matrix in a simple circuit. 
Mohd Waseem Ansari 

Through E-mail 
A simple project using three 

* dot-matrix for display of a 
scrolling message has been published 
in EFY November 2014 issue. 

Please provide information on 

* controlling the speed of a DC 
motor using 8051. 

Ruchita Shinde 
Through E-mail 
The speed of a DC motor is 

* controlled by running it with 
varying DC voltage, which we can get 
by configuring the microcontroller for 
PWM operation. However, 8051 mi- 
crocontroller does not have an internal 
PWM peripheral. This mode is achieved 
by having a pulse train with different 


mark and space timings, that is, dif- 
ferent duty cycles by using different 
delay routines. The microcontroller is 
a low-power device, hence, will not be 
able to meet the current requirement of 
the motor, and a suitable driver circuit 
would be required. Most popular driver 
IC is L293D, which has two H bridges, 
so you can control the direction and 
braking of two DC motors. Interfacing 
this driver IC also provides protection 
to the microcontroller against voltage 
spikes produced while reversing the 
direction of the motor. The solution is 
to use a motor driver circuit in between 
the microcontroller and DC motor. A 
very good circuit using AT89C51 mi- 
crocontroller has been published in June 
2009 issue of EFY. You could refer the 
same for your project. 

I have the following doubts: 
*1. What are the advantages of 
using a JK flip-flop in circuit? 

2. Is negative-edge triggering better 
than positive-edge triggering? 

3. What is a re-triggerable monosta- 
ble multivibrator? 

Meenakshi Sain 
Pilani 

The JK flip-flop is the most 
* versatile and widely-used of 
all designs. It is considered to be a uni- 
versal flip-flop. An SR flip-flop can be 
replaced by a JK flip-flop without any 
change in operation. However, you 
cannot replace a JK flip-flop with an 
SR flip-flop, as S=1 and R=1 condition 
is not allowed, but J=1 and K=1 condi- 
tion is permitted. The JK flip-flop has 
no invalid or forbidden input states of 
the SR latch. It can also act as a T flip- 
flop to accomplish a toggling action if 
J and K are tied together. This mode 
finds extensive use in binary counters. 

An edge-triggered flip-flop changes 
states either at positive-edge (rising- 
edge) or negative-edge (falling-edge) 
of the clock pulse on the control input. 
The data lockout occurs at the end of 
the edge. The multi- transition problem 
can be stopped with positive- or neg- 
ative-edge triggering. Both types are 
used as synchronous counters count 
on the rising-edge and ripple counters 
count on the falling edge. IC SN 74111 


and IC 74112 are positive-level triggered 
and negative-level triggered flip-flops, 
respectively. 

A monostable multivibrator has one 
stable state with zero output at pin 3. 
When triggered by input pulse at pin 2, 
the multivibrator switches to its imstable 
position, high at pin 3 for a period of 
time and then returns to its stable state. 
The time period it remains in unstable 
state is given by 
f = ln(2)R,q 

where R^ is connected between pin 6 
and pin 7, shorted and power supply. 
C^ is connected between pin 6 and pin 7, 
shorted and groimd. If repeated applica- 
tion of the input pulse keeps the circuit 
in an unstable state, it is called a retrig- 
ger able monostable. If further trigger 
pulses do not affect the period, the cir- 
cuit is a non-retriggerable multivibrator. 

In many circuits and PCBs, there 
*is a six- terminal on/ off switch 
mentioned. What is it called, exactly? If 
possible, attach a picture. 

Upamanyu Das 
Kolkata 

A double-pole double-throw 
* switch (DPDT) will have six termi- 
nals. Pole refers to the number of circuits 
controlled by the switch and throw refers 
to the extreme position of the actuator. A 
DPDT switch functions like two separate 
single-pole double throw (SPDT) switches, 
operated by the same actuator. 

The arrangement of poles and 
throws in a DPDT switch is shown in 
Fig. 1. Here, pin 3 and pin 4 are poles, 
pin 1 and pin 2 are 
a set of throws, and 
pin 5 and pin 6 is an- 
other set of throws. 
In position one of 
the actuator, pin 3 
is connected to pin 1 and pin 4 is con- 
nected to pin 2. In the second position of 
the actuator, pin 3 is connected to pin 5 
and pin 4 is connected to pin 6. The op- 
eration can be slider-type or toggle-type. 

Answers compiledhyEFYjointdirector ( training), Col 
N.C. Pande (Retd). Letters and questions for publica- 
tion may be addressed to Editor, Electronics For You, 
D-87/1, Okhla Industrial Area, Phase 1, New Delhi 
110020 (e-mail: editsec@efy.in) and should include 
name and address of the sender 
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Fig. 1: DPDT switch 
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I INTERVIEW 


Every end-market is progressing 
toward power systems in a package 

We have heard of software and hardware techniques for reducing power 
consumption. K.N. Kim, regional vice president, Fairchild Semiconductor, 
speaks with Dilin Anand about how 3D motion capture technology and 
power systems in a package can help save energy. Founded in 1957, 
Fairchild is considered to be the seminal semiconductor company — ^their 
first product was the world’s first commercially-viable integrated circuit 


Q: How would you segregate Internet of Things applications? 

A: There may be two major opportunities. It could either 
be invisible, such as in an industrial application, or highly- 
visible, like a fashion accessory. There is a third category of 
smart fridges, which I think is totally useless. 

The fashion loT might not be good for business as it can 
change with the whims of the masses. The invisible one is 
where we are playing because it is about adding value. 

Q; What do you have to say about sensor fusion and the 
challenges that developers face? 

A: Sensors are inherently inaccurate. For example, pres- 
sure sensors are open to environment. Let us say you open 
this door very hard; it will have an effect on the pressure 
sensor on the motion tracker on your wrist — it looks like you 
have gone up and then suddenly gone down. Similarly, if 
you wave your hand around, it may think you are moving. 

The idea with sensor fusion is to take all these signals, like 
accelerometers, gyros and GPS, together and get the right in- 
formation. This can be found in an electronic gadget that has 
an apps processor, sophisticated software and algorithms — 
already smart for sensor fusion. However, some machines are 
not smart enough and that is where we come in. We provide 
the entire solution and optimal partitioning of the system 
between hardware and software. 

Q; What has your team done to help save power? 

A: We are investing in motion tracking solutions that de- 
sign engineers can implement in their designs to save energy. 

Q; How does motion tracking heip in saving power? 

A: Let me give you an example. There is 3D motion capture 
technology that gets us accurate positioning. If you put 3D mo- 
tion tracking into a harvester, you can harvest with absolute 
precision. This way we can stick to the most efficient path. 

Q; How does that data heip in making precise movements? 

A: When you use some combination of GPS and six in- 
ertial sensors, it gives you absolutely accurate positioning, 
which gives accurate data such as where the thing is, how fast 
it moves and whether it is efficient enough. 


Q; Couid you give a reai-worid exampie? 

A: Let us take ships, for example. Often, only the top of the 
mast of sailing ships catches wind, while the rest of it is wasted. In 
order to catch more wind, we could try to increase the height of the 
mast but then it would cause the ship to capsize. This is why ships 
moved from wind to diesel power. However, we can bring back 
wind power with 3D motion capture system, as well as a steering 
mechanism, on the ship also equipped with 3D motion capture 
system. This reduces diesel consumption by up to 40 per cent. 

Q; Why the choice of motion trackers for energy saving? 

A: Sixty per cent of the world's energy is used to physically 
move things. That is why we are focused on loT, and on appli- 
cations that use energy more efficiently. 

Q; What are R&D teams of semiconductor companies work- 
ing on to heip tackie rising energy consumption? 

A: While every end-market is in a different state of evolution, 
they are all progressing toward power systems in a package. This 
helps run the switching power supply at high frequency because 
there is less wasted power due to switching losses. This way, 
both energy density and time to market gets better. 

Q; How unique is this technoiogy? 

A: These power systems contain controllers, drivers, low- or 
medium- voltage FETs, high-voltage IGBTs, MOSFETs, sensing 
and isolation to ensure a useful and safe product. 

Q; What do these newer components offer the end user? 

A: Every time energy is converted, inverted or transmitted, en- 
ergy is lost. The newer technology, when deployed across devices 
along the route of power transmission, will have a cumulative ef- 
fect on power savings that will make solar, wind and other clean 
sources of energy price-competitive with fossil fuels in the future. 

Q; How do these newer components help manufacturers? 

A: If we talk about adaptors, the newer ones are smaller and 
deliver about 70 per cent efficiency. These adaptors take less energy 
to build, too. When you make components smaller and energy 
density better, the amount of material that goes into this product 
also goes down. This reduces the overall cost of production. • 


WWW.EFYMAG.COM 


ELECTRONICS FOR YOU | DECEMBER 2014 1113 


INTERVIEW I 

FACTS has been recognised as 
one of the key technologies of the 
decade that will shape the futu^ J 

India is doing very well with hydro power generation and moving in the 
right direction for other sources, including wind and solar. However, to 
meet the increasing consumer demands, the road ahead is still too long, 
feels Dr Fahd Hashiesh, fellow. Institution of Engineering and Technology 
and technology manager, ABB Ltd, UK, as he talks with Abhishek Mutha 
of EFY. He also throws light on upcoming technologies and the challenges that need to be 
tackled in the renewable space 



Q. Could you shed light on upcoming power generation 
and storage technologies, considering the fact that we 
could face power shortage in the future. Will these be 
environment friendly? 

Energy generation and storage will form an integral part 
in the near future with a lot of focus on renewable energy. 
Examples of this are wind and solar generation, both of 
which are not fully predictable and dispatchable. These 
have to be accompanied by storage to support the genera- 
tion dips when wind is not blowing or during night time. 
Also, storage will play a very important role in the future in 
supporting the grid system inertia. 

There are many sources of energy storage and many of 
them are environment friendly, such as hydro storage and 
flywheel storage. Some of the storage technologies are ma- 
tured and have been in use for a long time, while others are 
still under development as they still have a smaller storage 
capacity. 

Q. What challenges does one face while integrating dif- 
ferent sources of energy generation and storage to, say, 
a mega grid or the nationai power grid of a country? 

Renewable energy will open the door to a lot of chal- 
lenges that include power quality because of the electronic 
inverters and converters used with these technologies, loss 
of inertia, rate of change of frequency, fault ride through and 
reactive power balance. All of these will add new challenges, 
in addition to the optimal allocation for the storage unit for 
the system operator. 

Q. Couid you share an overview of the renewabie sector 
in India today? 

There is no doubt about the growth of energy genera- 
tion in India over the past few years, especially renewable 
energy. This growth has placed India at the sixth position 


worldwide. India is doing very well with hydro power gen- 
eration and moving in the right direction for other sources, 
including wind and solar. But honestly, the road is still too 
long, especially to meet the increasing consumers' demands. 
The challenges will be from both system generation and 
operation point of view. These challenges include, but are 
not limited to, huge investments, planning, projects manage- 
ment, engineering and training. 

Q. Power grid transmits about 50 per cent of the totai 
power generated in India on its transmission network. 
Is there a transmission technique that couid resuit in 
energy savings for the country, and do you see it being 
impiemented in India any time soon? 

EACTS (flexible alternating current transmission 
system) has been recognised as one of the key technolo- 
gies of the decade that will shape the future. EACTS is 
categorised in two ways — series components and shunt 
components. Series components, such as TCSC (thyristor 
controlled series capacitor), will help directly to increase 
the transmission capabilities of existing lines without the 
need of building new lines, whereas shunt components 
are needed in certain locations of the networks to solve the 
problem of reactive power balance and enhance the fault 
ride through characteristics. This is just one example of 
EACTS' capability, which has a direct effect on investment 
saving. India already uses TCSC for a couple of different 
applications, and there are many opportunities to deploy 
EACTS technologies. 

Q. What are the latest trends in the power system sec- 
tor? 

Digital substations and a lot of WAMPAC (wide area 
monitoring protection and control) implementations are the 
latest trends — superconductors could also be one. • 
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I VIEWPOINT I 

The Future of Wireless Charging and 
Long-lasting Batteries 

Although both solar/kinetic power and wireless charging fall under the ‘portable power” 
umbrella, the two should not be conflated. Solar, kinetic and other non-battery topics fall 
under the umbrella commonly referred to as alternative (i.e., non-electrochemical battery) 
portable power. Under this umbrella, we have solar, kinetic, fuel cells, RF power harvesting 
and others. Stu Lipoff, IEEE fellow, discusses with Sustainabilityzero, India, the future of 
wireless charging and long-lasting batteries 


STU LIPOFF 

W ireless charging was widely 
exhibited at CES 2014, and 
perhaps the pace of adop- 
tion is being inhibited mostly by at 
least three competing, non-compatible 
standards, as well as a few proprietary 
single-company initiatives. When it 
becomes clear that one of the com- 
petitive standards is winning, I expect 
OEMs will widely adopt the winner 
and build support into their devices 
and chargers. In the meantime, there 
are some interesting 'bridge' solutions 
such as external dongles from Duracell 
that you can borrow to charge your 
phone while visiting Starbucks. Other 
bridge solutions are after-market spe- 
cial battery packs that you can swap 
out of an OEM battery pack and re- 
place it with the special new accessory 
that has built-in wireless charging. 

Because today's portable devices like 
smart phones are rich multi-media ena- 
bled, they consume more energy than 
ever before, and advances in electro- 
chemical batteries cannot keep up with 
this ever increasing energy demand. 
Since the primary function of a smart 
phone is to be available for at least voice 
and/ or text communications, there is a 
problem in that multimedia can run the 
battery down before returning home 
to let the phone charge overnight. One 
wants to have at least 16-hour runtime to 
allow an eight-hour overnight recharge, 
and having some safety factors suggest 
that battery lifetime between charges in 
excess of 24 hours is highly desirable. 
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By having wireless charging, it 
becomes convenient and possible to 
charge the phone during the day while 
away from home, in the office and pub- 
lic indoor locations (e.g., coffee shops, 
airports, public transportation, private 
autos, etc). With the development of 
extended distance wireless charging, 
it even becomes possible to charge the 
devices by walking outside on the street 
in proximity to public portable power 
infrastructure. One vision is to have 
NEC REID in the phone that provides 
the local power company with billing 
information so that they can charge 
your credit card for power purchased 
as you walk by the public outdoor wire- 
less charging infrastructure. Some ideas 
have surfaced about marrying location- 
based advertising to outdoor portable 
wireless power infrastructure so that 
the recharge can be free. 


Wireless charging becomes more 
practical and more useful as new elec- 
tro-chemical based high-rate batteries 
are being developed. With high-rate ca- 
pability, it would be possible to charge 
the battery to almost 100 per cent in 
a few minutes, as opposed to today's 
batteries that require 15 minutes to an 
hour, or more, to be fully recharged. 
Although there are fundamental 
physical limits to vastly increasing the 
energy density per electro-chemical 
battery cell, the fundamental physical 
barriers to making the batteries high- 
rate are much smaller. Already we have 
cells that a few years ago required an 
hour to recharge that can now tolerate 
a 15-minute charge rate. In fact, even 
with today's well-known battery chem- 
istries, you can 'tune' the design of the 
cell to give up a little in energy density 
in order to support a high-charge rate. 
There are some hybrid solutions as 
well, such as using a super capacitor 
to soak up the energy quickly and then 
dumping this energy top-up into the 
electro-chemical battery once out of 
range of the wireless charger. 

The reason rapid high-rate charg- 
ing is linked to wireless charging is an 
assumption that if you can recharge 
the battery in just a few minutes, you 
can get multiple top-ups during the 
day while briefly at your desk, confer- 
ence room table, restaurant, walking 
down the street or even while briefly 
in the bathroom. • 

The author is an IEEE fellow and consultant with 
a practice in the communications, information 
technology and electronics industries 
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Dealer/Dlstrlbutor Inquiries Solicited 
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VISIT MEGA 

CHINA 

TRADE SHOW 



For Exhibitors profiis & visitors registration iog on to 

www.chinamumbaiExpo.com 


isth-aoth DECEmbEr 2014 




*1 China 
JL^ Products 
(Mumbai India) 
Exhibition 2014 

Venue: 

Hall No. V, Bombay Convention & Exhibition Centre, 
Goregoon (East), Mumbai, India. 


Time: 

10.00 a.m. to 6.00 p.m. (Last day open till 4.00 p.m.) 


No registration fee. 

Visitors below 1 8 years, students & 
housewives will not be permitted. 
Entry strictly for trade buyers on 
production of valid business card. 
Right to admission reserved. 

No retail sole. 


Show Highlights^ 


Source from Hong Kong, Macau & A^alnland China 
suppliers ^ 

Opportunit^to network with over 150 quality 
manufacturers from more than ZCTproduct verticals 


Complimentary Business Matching Service 
Industry seminars and networking 
receptions 

Special Group Pavilions^^ ^ — 


Major Exhibits A 


Consumer Electronics ^ ^ ^ 

Home and Kitchen Appliances 
Interior & Home Decor 
Hardware 


Modern Textiles & Fabrics 
Construction Equipments 
Industrial & Machine Tools 
Lighting & LED 


connect us at: 

fJiOPlJln 


CHINA COUNCIL FOR THE PROMOTION OF INTERNATIONAL TRADE (CCPIT) 

\S^.. y* GUANGDONG PROVINCIAL COMMinU I ONMOCIAL SUUXMNOL I MNGBO SUBOXJICIL I HANGZHOU SICHUAN SUB^XWNCl. | WUHAN SU6C0UNQL 


HKTIX HONG KONG TRADE DEVELOPMENT COUNCIL 

;..ZB AH 


DEPARTMENT OF FOREIGN TRADE AND ECONOMIC 
CO-OPERATION OF GUANGDONG PROVINCE 




IPIM 


MACAO TRADE AND INVESTMENT PROMOTION INSTITUTE 


W^iSS’ 

eXHIBITlOyS FIIRA MILANO 


All India 

aiM Association 


India-China 

ComiT)efce& 
Industry 


Indian 
Merchants’ 
Chamber 


! Consulate General of 
I the People’s 
! Republic of China 


fMAu A Mo«u« mnmw 

rroiMUMorMNA | In Mumbal 


y^RLOEX B 

Tel: +91-2240376700 
Email: operatjons@worldexindia.coni 
Website: www.worldexindia.com 
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Rolling Contact 
S«(vo Stablllzar 


An ISO 9001-2008 & 14001-2004 


SERVOKDN 


We believe in perfection 


Distribution Transformer 


with Built-ln^VR (iVwHn-one) 


Power Transformer 


40% 


SAVING 


Online UPS 


variable 

Auto Transformers 


CPRI TESTED 



• Transformer Utilized to 100 % of Rated Capacity • Working Life of More 

• Max Efficiency of Transformer can be achieved than 25 Years 

• Recovery Period within 2 Years • Available on DGS&D Rate 





Head Office: Servokon House, C-13, Radhu Palace Road, Laxmi Nagar, Delhi-110092 
Works: AN-6, UPSIDC, MG Road Inustrlal Area, Ghazlabad (U.P.) 


Ph: +91-11-42448381/84 
Mob: 9873630786, 9810630786 
Fax: +91-11-22415772 
E: lnfo@servokon.com 


Toll Free No. 1800 1122 41 
SMS ^SERVOKON^ at 52424 

v/ww.servokon.com 


.-g-PYROTECH 2 Years Warranty 

^ LCD UOKT COHmOL OTAfl ^ V ' 

LED Drivers - Leading the LED Lighting Revolution 


^ OVERSEAS MARK 

LEOYlight for you • Bangladesh . i 

^ r^PRMAKIY . < 


OVERSEAS MARKET 

SOUTH AFRICA 
. GERMANY . SRILANKA 

crtKfiio rAiTNit • Korea • Tunisia 

• MALAYSIA • TURKEY 

NEPAL • UAE 


Product Information 

• Website link : http://www.peplelectronics.com/product.php?categoryjd=2 


Salient Features 

• THD<10% 

• Surge - 4KV 

• 440V AC Input Protection 

• Over voltage protection 

• EMC/EMI-IEC Certification 

• lEC 61 347-2-1 3 safety certification 


Analog Dimmer 

• Output Voltage : DC 0-10 Volt 

• Output Current : 15mA 

I Capacitive Touch Buttons 
» Low Current Consumption 
Circuit Design 


U 


LED TUBE LIGHT DRIVER without replacing 
existm ELECTRONIC BALLAST j 


Special Products 

• Solar Charge Controller 



MPPT Inbuilt Driver 


• Surge Protection • Analog Dimmer 
Device ^ 


Pyrotech Electronics Pvt. Ltd., (Unit-1) 

F-16A, Road No. 3, M.I.A., Madri, UDAIPUR - 313003 INDIA 
Ph. : +91-294-3264181 Mob. 09829998506/09314497230, 
Email : leddnver@peplelectronics.com 
Web.: www.peplelectronics.com 



Adhesives 


Brushes EMI / RFI Shielding 

Cleaners / Degreasers Epoxies 
Conformal Coatings Flux Flux Removers 


Dusters ^ Circuit Coolers Prototyping Materials 


Contact Cleaners 
Desoldering Braid 


RTV Silicones byGE 
Solder 

Specialized Chemicals 


Glass Screen Cleaners Swabs ^ Wipes 


Lubricants 

Potting -i* Encapsulating 


Thermal Management 


POLYURETHANE COMPOUND / DOMING RESIN FOR SOLAR APPLICATION 
WITH COMPLETE DISPENSING AUTOMATION FROM DAI INC.. USA 


PROGRESSIVE ENGINEERS 

20. Harichand Mill Compd., Next to Subodh Textiles, Off LBS Marg, 
Vlkhroli (West), Mumbai • 400 079. T 022-25796760 / 32944289 
Vapi Office: 0260-2997744 E: info@progressivdengine6rs.net 


Website : www.progresslveenglneers.net 
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MNRE 

Approved 








We Have A 
and 

'k 


SOLAR PCU 

DSP based design Pure Sine Wave, Built 
in MPPT charge controiler. 

Maximum preference to Solar Power. 
Most advanced LCD display with inbuilt 
DC and AC energy meter. 

USB / Ethernet based monitoring with 30 
days data storage. 

Robust design-20 yrs product life, 1 -5 yrs 
of warranty. 

Compatibie with ali PV arrays having 
different no. of celis. 

Tested as per lEC 61 683 and 

lEC 60068-2-(1 ,2,14,30) standards. 

AvailabiefromSOOVAtolOKVA. 

For Enquiry : +91 9250 UTL UTL 
9250 885 885 


«TWORLDMD£f^ 


y 


ISO 

14001 : 2008 


ISO 

9001 : 2008 


Tax Exempted Factory in Parwanoo, HP 


upslNVERTER.com 

53A/6, Rama Road Ind. Area, Near Sat Guru Ram Singh Marg Metro Station, Near NDPL Grid Office, Delhi - 110015 
Tel : 011-65099208, 9311190027, 9968309517, 9968309514 E-mail: oem@utlups.com. Website: www.upslNVERTER.com 
Excise Exempted Factory: Village Naryal, Near Sec-4 Barrier, Parwanoo, Himachal Pradesh 
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I Lig h lr onics 


Component solution for LED lighting (KIT FORMAT) 



Operating Frequency : 50-60Hz 
Efficiency : >95% 

Power Factor : >0.9 
Ca:2700K-6500K 
Beam Angie -ISO deg 
Surface Temp; +42 deg 
Operating Temp : -35-55 deg 
CRI:>75-72Ra 
Service life:>50000hrs 

OFFICE No : 4, Raja Ram Residency 
Nr.Santoshi Mata Mandir - AtuI Tower, 
Off. M. G. Road., Kandivali (West), 
Mumbai 400 067 


\ r 


SPECIFICATION: Panel Lights 


Wide range of led Panel light in Square and 
round (4w to 22w) 

More than 85% Eff and PFC of 0.92 
Aluminium die cast body with Metal core PCB. 
5630 HELIO LED, Taiwan 
(65lm@150mA),CRI >75 
Ca Available: 2700K~7000K 
Driver warranty 2 yrs 



SPECIFICATION; Bulbs 


Operating freq. : 50~60 Hz 
Input voltage :95v to 
270vAC 
LED: 2835 
Ca:6500K 

Body material :ABS/PC 
BASE:E27/B22 


Mob. - +91 99207 98848 / 90049 37902 
Tel. - +91 22 2801 8849 

+91 86555 00031 /32 
Email - mahesh@lightronics.in 
chirag@llghtronics.in 


I^Ughtronics 

LED Lighting Solution 


MICROWAVE EQUIPMENTS 
&nST- BENCHES 


Our Prcxlucrts: 

• Microwave & Millimeter 
Wave Components, 

• Microwave Trainer 

• Microwave Power Meter 

• RF Trainer 

• GPS Trainer 

• Antenna Trainer 

• MIC Trainer 

• Antenna Trainer with 
Micro Prcx^essor Based 
Turn Table 

• Coaxial Line Bench 

• Passive and Active 
Waveguide Components 

• Coaxial Components 

• MW Test Benches 

• MIC Components 

• Microwave Instruments 

• MW Power Meter 

• Microwave Sub Assembly 

• PCB Manufacturing 
& Assembling Facility 

• MW Custom Made Items etc. 

Products Application: 

• Microwavo Components and instruments used In Enginoering Collogo 

• DOT • Defence • Atomic Energy • Dep^ of Space • Communication Systems 

• Mobile Communication • R&D labs • Thin-films measurements etc. 

VIDYUT YANTRA UDYOG 

Gail No. 2, Guriidwara Road, Modinagar (U.P) - 201204 (INDI/U 
Ph.: 01232 - 242223, 246623. Fax: 01232 - 242826 Mob.: 09358403044 
Email: salesvidyut@gfnail.com. abhi_goJain@yahoo.co.uk 

www.vyu-microwave.com 



X-Band Monoscan 
Converter 

Rotary Joint 

Cross Guide Coupler 

High Power Load 

waveguide 
Horn Antenna 
WR229 


EMBEDDED SYSTEMS SOLUTIONS 


Design, Development, Fabrication and Production of 
Embedded products. Software Development on 
various platforms. Embedded Systems Hands-On 
Training and Ready Projects. 

Industrial Training 

Industrial Instrumentation & Controls, Data 
Acquisition, Power Electronics & Drives, 

Solar Power, Multicolor Information Displays, 
Multilingual Stand Alone Displays 

Railways, Defence, Telecom, 

Industry, Educational & Hobby Electronics 



Atmel, PIC, DSP, RF, Ethernet, Wi-Fi, USB Host/Device 
CAN, ZigBee, GPRS, GPS, RS-232, RS-485, 

High Voltage, Embedded Sensors, LabVIEW. 


Os. 


core technologies 


Suite No.8A, 3rd Floor 

184, Lenin Sarani. Kolkata 700013 


Ph.033-221 26863.6865. Fax.033-22124167. Mob 9831027878. 9831444777 
Email: info@core-technologies.com. sdas.core@gmail.com 


www.core-technologies.com 
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www.researchdesignlab.com 

Development Boards 


ARM LPC 2129^148 




PIC 16F 18F Series 



Micro SO Mffnocy Card 
hittrfact for X3V MCU 

Ci 

^199/- 

GSMGPf)SSlM900A 

Shifid 

? 1S17/- 

GSMQPRSSIAI900A 

Modani 

r 1399/- ; 

P»cKit2USBProgranimar 
ICOICSP wlthZlFSockat 

? 1199/- , 

4 Channal Ralay Board 
12V>€ompotibla tor Ardulno 

VolC9 Playdack and 
RtcordorKlf 

1 7757/-, 

3 Alia AccaMrometer 

LTMIMorOrtvar 

8 Chanr^al Analog 

Data Loggar 

Currtnl Stntor 30A 

Xbee OavalopfnenI Board 

SttKIEEPflOMBowe 

?569/. 



? S69/- 

^^^^549/. 


US8TORS4BS 

RRDRMdv-SariM 

Ft245 Braakout Board 
FIFO 10 USB 

EthamMModuif 

Sartai3Cti«nnal 

AC230VSSAandO<mmtr 

Digital Haort Boat Sanior 


?900/- 


? 600 A 

5r739/. 

?662/- 


Research i , « 

1 9 f r\^^s B« Oberie Towers. Balmatla 

X y Design Lab Mangalore. P ♦Bl B 24 4272407 

We under take Design & 

Development of Embedded Systems 
as per custom specifications 

$ales@researchdesignlab.com 
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# RUBYCON CORPORATION 


HIGH QUALITY & RELIABLE 

ALUMINUM ELECTROLYTIC CAPACITORS 

Applications : UPS / Inverter / AC Drives / DC-DC Conveters/ 

LED Drivers/ Power Supply Units 




RUBYCON SINGAPORE PTE LTD ( INDIA LIAISON OFFICE) 

123; Dimple Arcade; Thakur Complex; Kandivali East ; Mumbai -400101 
Tel: 022-28543154; Fax: 022-28543155; Mobile: 09820408945; 

Email: chandramoull@rubycon.co.jp 


SCREW TERMINAL TYPE 

Temperature 

85'C/105T 

Life Hrs 

2000Hrsto SOOOHrs 

Cap Value 

200uf to 680000uf 

Voltage 

lOV to 500V DC 

SNAP-IN TYPE 

Temperature 

85'C/105X 

Life Hrs 

2000 Hrs to 7000 Hrs 

Cap Value 

22uf to 82000uf 

Voltage 

lOVtO 500V DC 

RADIAL TYPE 


Temperature 

85'C/ 105'C 


^125X/130'C/150'C 

Life Hrs 

2000Hrsto 20000Hrs 

Cap Value 

luf to 33000uf 

Voltage 

SMD TYPE 

6.3 V to 500V DC 


Temperature 
Life Mrs 
Cap V^lue 
Voltage 


105'C/125T 
2000Hrs to SOOOHrs 
luf to lOOOOuf 
6.3VtolOOVDC 


www.rubycon.co.jp 


LED LIGHT HOUSING AND ACCESSORIES 



FAR EAST ELEQRONICS 

85. DEVELOPED PLOT. ELEQRICAL & ELEQRONICS ESTATE. PERUNGUDI. 
CHCNNA) - 600 096 Mobile : >91 98849 06113. >91 44*2496 7444 / 445. 
E-nnail: marketingQfareastelectronics.com , www.fareastelectonlcs.cofn 


GRID /FALSE CEILING 


PURE ALUMINIUM WITH VARIOUS RANGE OE LENSES 


5URFACE_M0UNT_FimiRE 


SUITABLE FOR 

6W.9W,16W.18W&24W 


MCPCB, DRIVERS, WATER PROOF CONNEQORS & SOLAR CONNEQORS 



Low Ohmic Power Resistors 
Open Frame Anal & PCB Mounting 


Range : 0.001 1 ohms Power ; 0£ W 3 W 



Resistors Adiustable I Fixed 
(SIKcorte Coated) 

Range :E 001 500 K Power : OS W 5000 W 
Totefanoe:iS%,i2^t.±1%, 



Resistors Ceramic Encased 
Range lEOOMOOK 
Power:2W-50W 
Tolerance : ±5% 

, - 



IS0900L:2008CERTIHED 

Resistors Aluminium Housed 
Range ' 0.1 ohms 100 K ohms 
Power :5W 1000 W 
Tolerance : iS% 






Dynamic BreaKing Resistor 
Rar>ge ; E1 • 100 K 
Power: 40 W-10000W ' 

Tolerance : *5% 



Rheostat (Open / Covered / LSM) 
Range ; 0.5 ohms 10000 ohms 
Power : 0.1 Amp 200 Amp 


0 


Potentiometer (Singis / Gang Typs) 
Range : 1 ohms- 10 K ohms 
Power ; 25 W- 1000 W 
Tolerance : ±5% 


rower . a n 
W Tolerar 

'WOf 




STEAD ELECTRONICS (INDIA) PVT. LTD 

Sff/es CW/ce : 1681/20, Mangal Market, Bhagiralh Palace, Delhi-110006 
Ph. : 23865929. 23862576 Fax : 011-23867465 
ffagd Office : 17 U.A. Jawahar Nagar, Delhi-7 
e-mail : sales(^steadresistors.com visit at wwvY.steadresistors.com 


■ 
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AN ISO 9001:2008 Co. 

We Specialize in Microcontroller based Development Projects 

(>92. Seo63. Noida-201309 SSSXESS 

Phone: 12CM318672, 8860106750 WlSiHESH 

Email; exc»ttechfiok 5 gi 06 .piplani@grnail.com 
' — Website: http://www.exc»lteclYiologlesonl^ ••• 


TRAINING KITS & 

LAB EQUIPMENT FOR 


Engineering Coiieges / Poiytechnics / ITI 


• 8085 / 8086 / 8051 / PIC16F877 / ARM 

• Interfacing Modules, Study Cards 

• DSR FPGA-XIUNX/ ALTERA 

• 1C Testers Analog / Digital / Universal 

• Analog / Digital 1C IVainers 

• Kits for Analog circuit / Digital Lab 

• Kits for Communication / Fibre Optics / 
Instrumentation/ Measurement Lab etc. 

• ATMEL / PIC / Universal Programmer 

• Measuring Instruments - Oscilloscope 
Function Generator, Multimeter etc. 

• Rxed / Variable Power Supplies 

-3n CUSTOMER 
SERVICE 



LGP 

Light Guid« Pan»l 


Suitable for sidoiit Parx}l Lights 
One side tiny laser dot -f one side micro-pattern 
Thickness : 3.0 - 4.0 mm 
100% opUcal PMMA material 
Excellent Light Transmittance , 

Excellent Uniformity 
Excellent Luminance ^ 

Ultra Slim Design 




Sole Distributor for India VOLGA UGHTING SYSTEMS www.awpr.co.kr 

a I A HO : S06 I 307, Marsfmon Max, 

V L L.B.S. Marg. 0pp. Nkmal Lifestytes. Mulund (W). Mumbai - 400 060. IrKJia. 

•iTAinqiinaoma ^ 91.22 2567 81 33/ 44 / 55/ 77 | Email : volgalnd^maJl oom 



Tubular Batteries Jumbo-Tower Batteries Tubular Battery 
150 Ah to 250 Ah 150 Ah to 250 Ah 60Ah-180Ah 


Clean Design - Easy Maintenance 



Indus 
Static UPS 


Indus Static UPS Features 

■ India's most advanced DSP technology 

■ Export quality product with zero defect 

■ 100% protection for Power Devices 

■ Best design makes service easy 

■ Automatic battery level management 

■ Pure sine wave output 

■ Changeover time less than Sms 


An ISO 9001-2008 Company 

W-246, MIDC, Phase n, Near Abhinav Vidyalaya 
Dombivli (E) Dist. Thane, Maharashtra, Pin: 421 204 

Email: sales@indusindustries.co.in 
vvww.indusinverters.com/vvvvw.indusindustries.co.in 

OEM & DEALERS INQUIRY SOUCITED 

8108 48 48 48 / 8108 58 58 58 
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TOYO PVC WIRES 

UL 1007 SERIES C€ 0 A 
AVAIUBLE WITH EXCISE GATE PASS 

FEATURES 

1. VIRGIN RoHS PVC 

2. LEAD FREE RoHS COPPER 

3. MANUFACTURED ON WORLDCUSS MACHINES 

4. VALUE FOR MONEYAS PERFECT GUAGE & SIZE 

5. BUNCHED COPPER FOR EASY SOLDERING 

AWG 30 : 7/42 

AWG 26 : 7/38 or 7/36 
AWG 22 : 1 4/38 or 1 4/36 
AWG 22 : 23/38 or 23/36 



11, Saraswati Bhawan, 10 Shamtao Vithal Marg, No. 123/1-2, 1st Floor, Shree K.B. Complex, 
Lamington Road, Mumbai-dOO 007. S.P. Road, Bangalore-560 002. 

Tel ; 23896060/61 /62 Fax ; 66338S77 Tel ; 40987129 / 9740508439 
Email: sales@ranklniotech.com Email :toyol)angalore@toyoconnectors.coffl 

rankmumbai@rankinfotech.com toyoconnectofsQgmallcflm 



18W T8LEDTube@799 * I 7W LED Led Bulb© 240* 


• Panel Lights for Dean room, Armstrong & Recess. 

• Available CCT6000-6200 Another CCT on request . 

• Above Products with Proven Lumen Efficacy>10OLm/W. 

• Product Warrenty-2Years on Dover & Light Engine. 


LED DRIVERS FOR All YOUR APPUCATIONS 


Salient Features: 


Universal Input & Soft Start High Povt/er Factor^O.Q 
A.THD<15% Protection Short CifCuit.OL.OVP 
•1-4LED350mA -S-IOLED 350mA 

•12-15 LED 350-500mA • 16-20 LED 350-500mA 
•8-11 LED 350-1 000mA • 12-16 LED 360-700rTiA 
• 18-21 LED 350-700mA • 22-26 LED 35O-70OmA 





alienenergy^** 


AN ISO 9G01 ;20C» A CE CArfllM 



A 1 6/6 Om Sai Compound Link road Sahibabad 
Ghaziabad UP Phone: 0120-2895501 -2895504 
Contact-7840047508,784004751 2 
Email: mukeshdalienenergy.in, enquiry ©aienendrgy.in 





Your Website 
Does Not Havei 
These Features.- 

• Head-quarters on Google Map 

• FadiHy to upd^ branches, 
dealers and principals by 
uploading a spreadsheet 

• Branch Office Rnder 

• Dealer Rnder 

• PrirKipal Rnder 

• Located on a B2B marketplace 
with 20,000 monthly visitors 

• High visibility within 
the marketplaoe 


if you want your online showroom to be built at 
India’s leading electronics b2b marketplace, please contact 
ankush at 9810091664 or email at efyenq(^fyind ia.com 


Get a micreeite (online showroom) 
on eleB2Boom and connect it with your 
website to avail all these features 


.com 
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/ 



1 / 

■ mean well I 


IMPS and 

LED DRIVERS 


Switched Mode Power Supply & LED Drivers 


• 5V/1 2V/24V/48V DC Output ^ 

• Current Rating 0.6 to lOOAmps 

• Small manageable sizes 

• Very high efficiency 

• DIN RAIL models also available 

• Fully Warranted • CENVAT credit available 

• All models available ex-stock 




OEM& 

Dealership 

Enquiries 

Welcome 


DIGITAL PROMOTERS 

( ! N D ! AJ PRIVATE LIMITED 
E-mail: digitalpromoters@gmaiLcom 



502-505, Vishal Bhawan, 95 Nehru Place, New Delhi 110019 0011-47003900 (35 lines), 09312242669 Fax:011-26437849 


CABINET MFRs 


imw 

ELECTRONICS 


iN ft N Oi Manufacturers of All types of: Street Light Cabinet Solar Cabinet, Solar Lalten. LED Cabinet. Inverter Trolley. 

Inverter & UPS Basies and Also Available Pressure Die Casting LED Bulbs & Street Ughl housing. 


Inverter Trolley 


Solar Lantern Cabinet 


Street Light Cabinet Home Light Cabinet 


SjTB^ 


Gold 

Double 

iM 

tm 

Tubular 

Dtamond 

NMKTWiMiiTrdhpv 







123 , Damodar Park IndL Area, G.I Road. Dilshad Garden, Near Telephone Exchange, 0elN-9S. Pt).- 011-32966402, 9312209457, 9810196889, 
Email; chhabra.cabinet@gmaa.com, chhabrajiarender@yahoacom vrebsite; www.chhabracabinets.com 




Japanese Quafityi Chinese Price! Available in Indian Rupees! 


Expanded Grid. PbCa. AGM Separator 


Contact Details; 

ARHAM Electronics & Electricals 

No.54. Plot 102,Vadgaon Budruk, Pune-Mumbai-Bangaluru 
Highway Pune -411041 .Maharashtra (India) 

Contact: 9922999720. 98220302^ 

Email; info@auraeco.com, Web.; www.povirefadebattery.com 


Manufacture of; Various Type of LED Bulb Cabinets and Inverter front 
Panels Plastic Moulded Parts & Moulds/Dies or Customised Moulding 


lution for : 



SHREY PLASTIC MOULDERS 

340/1 9C. Street No. IB. Fnends Ck)lony 
Ind. Area, Opp Mansarovar 
Park Metro Station. Delhi- 1 10095 
Ph.:011-22136820, 

Mob: 9810057385. 9953531350 
Email: sales^shreypiasticmolders.com, 
shrey® shreyplasticmolders.com 

Dealers Enquriy Solicited 

www.shreyplasticmoulders.com 


Embedded Systems-Projeds 
OEM Manufaduring 
Load Cell 

Weighing Scales & Systems 


• Concept Electronics 

Advano* ConMpli in EI«clron«* 

I Matnnga, Mumbai 400 019, Tai: 022-2407 6606, Mob: 91212 8S902 
I Email; o(nimoh@«)n<w>t-uludtowkt.<om, www.«>n<upt-aludioni(s.<o« 





Manufewlurers of wire 
wound resistors & DBRS 

• Siixm cooled Rame proof axial lead type 

• Sicon coated Rame proof radbl lead & Tag type 

• Ceramic encased axM lead type 

• High power Resision w«i load bank 
•Aluminum Encased ResislDr(2SW & SOW) 

• WrilcM mounting ceramic stand on 
R8sistor(3W,5W,10W) 

• AtoniiiMn housed ^m^ d ad 
Dynamic Braking Resislor 

• Wiff wound Re^stor( non inductive aln) 


GURUDATTA INDUSTRIES 

tH No. 13 . Bedranic sadan-l, MlDiL 
BhosariPun(f411026 

PtL 020-27125062 M- 09323051595 / 9372744131 
Eral:gunKlaBaindust1es@iaiMlmalxom 
Wabsito; wwwLgunxlattaindusllesjcom 


s K ** SHEET METAL CABINETS & PLASTIC MOULDED FRONT PANELS 


ALL CABINETS. PANELS. RATE USTS ARE AVAILABLE ON OUR WEBSITE 


i- metal works www.skmetals.com 

Moimfocture of oil types of sheet metol cabinets 

SniAr Inverter, 3 CFL Inverter, Voltage StabMbrer, Online & 

Offline UPS. Power Supply. EPABX, An^plifier, CCTV. 

Seourity Syatem. Teatirtg & Medical Equipmanta, Battery 
Trolleys, Heat Sink and all kind of Sheet metal en dosurea 
Manufodvru ol all type of Plostic Mouldud Front h aiub for 
Solar Invertor, UPS, Stabilizer, 3 CFL Invortor. 5 Amp & 

16 Amp AC Sockets, F^lasttc Battery Trolleys 


Head office: A-11di/3. Cement Wall GaH. Near Anmol 
Oharam Kanta. Swam Park. Rajdhani Park Metro Station 
Pillar No. 4/6. New Deihi-110041 (INDIA). 011-26344350, 
65486886, LandItneNo. 9350460151, 98/3661/58 
MOBILE: 9611342101 /9350876716 (pro Amit Kumar) 
Factory: 1789, M.I.E., Part-B, Bahadurgarh • 124507 
(Haryana) INDIA, TEL; 01 276-323660 
E-mail: infei^kmataia.eom, Website; vrww.skmetals.com 

PLASTIC PANELS RANGE ARE MORE THAN 100 MODELS 



ALSO AVAILABLE SOLAR INVERTER CABINETS 2KVA TO 10KVA 


BEST IN THE CLASS ELECTRONIC TEST INSTRUMENTS 


High Voltage DC PS 300V 


Dual Output DC Power Supply | Digital Micro OHM Meter 




High Voltage PreaKdown T eeter 




CROWN ELEGRONIC SYSTEMS 


69 / 2A. 2nd Floor. Najafgarh Road Industrial Area, Near Moti Nagar Crossing, New Delhi-1 10015 
Tel.: +91-1 1-6450 8649/ 50 Fax: +91-11-4601 3465 

Email: inlo(Q?cfOwnelectronicsystams.com / crownelectrontcsystefn*(«^yahoo.com 


www.crownelectronicsystem8.com 












KL series On-line UPS 

• High Frequency and Double Conversion Technology 

• Pure Sine Waveform with THD < 3% 

• Wide Input voltage Range 

• UPS Start up without Battery With built-in 

• Multi-function LCD/LED display Isolation 

• Cold start Capability Transformer 

• Simple and User friendly operation 

• Lighting and surge Protection 



• EMI/RFI Noise Filter 

• Emergency Power Off Function option 

• Advance Battery Management 

• Automatic Battery Charge In UPS off mode 

• Extended Back up time with suitable Charger 


iUKm 


Solid reputation for quality and reliability 
for the last 40 years 


Elnova Pvt. Ltd., C- 58, Okhia Industrial Area, Phase I, New Delhi 19 Tei: Oil - 26810172, 26810569, 26815099 E-mail: sale@einova.com 






SPECIAL 


BULK BUYER 


RELIABLE, ACCURATE & EXCELLENT 

Controllers * Indicators * Scanners 
• Data-Loggers & Sensors 
‘ For Temperature, Pressure, Row, Humidity, 
llmer, Rpm Meter & Counter 


DMrrM.PMe.Nr>ca 






21, Main Market Moti Nagar, New DelhMIOOIS 
Ph. : 25117270, Mob. : 9810102864 
Email: dinteck@gmail.com 


Microcontroller Based Stabilizer Cards 


Complete Solution for LED 


• 0.5W-24W LED Bulbs 

• Housing for LED Lights 

• LED Panel Lights 


• LEO Tube Lights 

• LED Modules 

• LED Drivers 


AN ISO 9001 2008 CC ROHS CERTIHEO 


^GSR 

^ Infocom P 


Z-32, Naraim ^irehousing Scheme, Narara New OeN-1 10028 
PIl: 4-91-9811039262 (AnjjJan), 4-91-7838764446 (Gaiav 
Infocom Pvt. Ltd. Enrt gsdixornggrolcom. 


16(72 based Stabilizer Cards, RIy. Switching at Zerocross, Timer, Hi-lo cut, ^ 
Overload, Display- Input Volts, Output Volts, load Imps & Fteguency. 

" Exceiient Reiay Life With Zero Crossing " 
EITA TECHNOLOGIES 


2 D 19, Faridabad, Email; elta.rajcndcr@gmail.com Ph: 9811009642 


IIMIMOVA-UPS 


Features: 

• High Frequency KSBT UPS with 100% protection 

• Inbuilt Isolation Transformer 

• Generator Compactible Design 

• Specially Designed for Medical Equipment 
IT Application, CNC Machine 

• Very low THD Less then 3% 

• Adjustable Charging Current Facility 


HIGH FREQUENCY 
IGBT UPS 
Available upto 100KVA 


Mktg By: Axis Poweftronics PvL Lid. (DeihO 
Mob.: 9610049608, 9668849610, Emai: aodapovMrSO^gmaii.oom 


Graceute 


COMMERCIAL AND INDUSTRIAL FLUORESCENT UGHT TO LED LIGHTING 
UPGRADATION & CUSTOMIZATION SERVICES ALSO AVAILABLE 
UP TO 30% MORE ENERGY EFFICIENT COMPARATIVELY OTHER LED UGHTS 


Grace Electrotek 


I ' 4 B2^DSIDC Factory Complex, JhHmillnd. Area, Oeihi-110^ 

IlD BULBS, IID DRIVERS, MODULES PANa LIGHTS, DOWN UGHTS, SMOLED'l 011 * 22574931 , 09968445082 , 0 ^ 3 611111 
ALL COLOUR HIGH Lu^ COVE UGHTS AND ETC. Email; gra coolo tr o t o l(@gmail.com, www.graceelctrolek.com 



TUBULAR BAHERY 


FOR YOUR UPS. INVERTERS 8c 
SPECIALLY MADE FOR SOLAR 



Aleo Avellabit Full Range of 


TRACTION BATTERIES A STATIONARY CELL 

SAKTHI ACCUMULATORS PRIVATE LIMPTED 
(Fomwty Known At: SAKTHI ELECTRONICS) 

AN ISO 0001:2008 & 14001:2004 Company 
CPRI tested. DGS&D Regd. 


1231, 3rd Cn, KSmC Layout JP Negar. M Pnew bierigaiore bBO OrB. 

Telefai : OeO-aSSt 8291, 28987740, Met.: 08849987947, 

Emai : ollioe6saictiSKnvar.ooin, inloQaaidhpowar.corn 



We do OEM in 
Solar Water Heater 


Manufacturer of 

SOLAR EQUIPMENT 


MONOPOLY IN 
MANUFAaURING 
OF SUN POWER 


URJASAUR ELECTRONICS 


From Darkness To Light 


Ptorna ^.CIDCOSon^cptndusrrievAPIComer.BphindAiiromoTivp 
MFRS. N - 1 Town Center, Near Ravi Masale, 431 005 , Auranqabad 
Ph.: 491 - 96891 49653 , Emaih una$aorlighi@gmaikOfn 
Web site: ui 1 as 8 ur.webs.com, http^/wwwiaceboolccom/use 


COIL & CORE 
TAPING MACHINE 




All Type of Shutde/Magazine for 
Toroidal Winding Machine 


WINDTECH INTERNATIONAL 


D-188 FF Corriplex OWte Indl. Area Rese-S. New Delli -110020 
Ph.: 011-66SS88, 9810226138 Emai: windtech@vsnlnet 
Website: www.toroldcoil.com 


India’s #1 Website 
For Electronics 
Engineers Working 
Across The Globe 


Established: 1998 
Registered Users: 300,000-i- 



^ electronicsforu 

If its electronics, its here 


.com 


Monthly Statistics Page Impressions: 750,000+ 
Unique Techies; 150,000 


For any quenes, please oontact ou^ team at 
efyenq@efyinc*acom OR 4-91-11-26810601 


VgRpUP 
















Ni-MH/Li-ion/Li-poly Battery Packs For OEM 

POS MACHINE. SOLAR-LED LIGHTING, DEFENCE & BIOMETRIC DEVICES 


• Samsung & QP Industrial/ OEM Battery & Battery Packs. 

• Sonata Li-ion cell with high capacity & high life cycle (BOOcycles). 

KUNDhflRI PhOTO ELECTRONICS PVT. LTD. 

2/1. Vithal Market, BP Colony. Delhi-9 
Ph.: +91-11-47062398, 96, 97, Fax : +91-11-27456014, 

Email ; harpreet@kpeindia.net, kandhari@kpeindia.net 


> Customised Li-Ion/ Ni-MH Battery Pack for Hand Held Terminals, 
Telecom, Medical, Security, Defence & Electronic Equipments. 


SAMSUNQ 
ICR 18450-2«F 


We also deal 
in Powerbenks/ 
Portable chargers 
for mobile phones 


3.7V, 650 mAh upto 6 Ah 7.4V. 2600 mAh 11.1V. 2200 mAh upto 26 Ah 



TRANSRORMER 




FERRITE CORE^ 
BOBBINS^BASE;.. 




• LAMINATIONTCOR 
BOBBINS b OTHER 
COIL BOBBINS 


]f1l MRTfl ELECTRONICS 

WZ-59C, KESHO PUR, VIKAS PURI/ 
NEW DELHI -110018 
TEL: 011-65484358. MOB; 9811217013 
Email : |aimata90@yahoo.com 
jmelec1960i|^ahoo.com 
Website ; www.jaimataelectronibs.com 




» Switch Mode Power Supplies 
» DC/DC Convertors 

► Transformer 
* DC / AC Convertors 

> Switching Adaptqtjfl 
!• B att&rv Charger^^ KJ' 


ptotflem 


NATIONAL CONTROLUNG EQIir.MI8. 

65. Laxifii Vihar, Jandli, Ambala City 
Ph. 0171-2801711. 3291897. Fax 2801289 
Mob 094160-20078. 92157-20078 


Stockist in Industrial Electronics Components 

e Genuine Components at lowest Price e Solution lor Obsolete & Hard to fmd parts e Your source for urgent requirements 

Specialist in SMD Components 


Jcs*^ 

^ 1 


biaMml 

2SSE5S 

/Si 


I or D 



g 386 F, Mandodari Building, Room No. 5, Ground Floor, New Badam WacH, Shamaro 

I A YMI Cl C^DHIJirC Vlthal Marg. Lamington Road. MumbeM00007. Mob.; 9323922211. 09920620607 
LAAIfll CLCvIRUm^J T6i: 022-33156487. Email: sumith.saini@ymail.com, sumith$ainioe@gmail.com 


• DIGITAL HOME UPS 

• DIGITAL SINEWAVE HOME UPS' 

> STABILIZERS 

• SMPS CHARGERS & SUPPUES 
(12V/1A. 12V/5A. 12V/10A. 24V/5A. 24V/10A) ' 

> SOLAR CHARGE CONTROLLERS (ZERO-DROP) 


ZDOVA, 300VA, 4NVA, BSOVA, SUVA, 1500VA, ZOOOVA, ZiXVA/38V, 3KVA/48V 



-r 


Using Double 
Side PTH. 
PCBsWItb 
Mlcrocoittrallar for 
Optimum Quality 



^ VELTRON 


..psiseirNcuu^ 


MAXWATT ELECTRONICS CORP 

B-2/39, DSIDC Flatted Factory Complex, Jhilmil 
Ind. Area, Deihi-95 Email: mldubhani@yahoo.com 
MANISH: 9810234545, ARUN; 9810178144, 


AVAILABLE 10 MODELS. INCLUDING PLASTIC 
CABINET MODEL b SOLAR ADAPTABIUTY MODEL 

Ca UPS WITH SMPS CHARGER. CHARGES 
FROM 140-260V ONE YEAR WARRANTY 
COMPARE-QUAUTY, BACKUP SUPPORT Er PRICE 
AVAILABLE COMPLETE CARO Ft CFl UPS 

“PERFECT SYSTEMS” 

ISO 9001:2008 Certified 


Hooey 


INVERTER H 
HOME UPS 
CFL INVERTER 
SINEWAVE N/UPS 


1/574-F, Moti Ram Road, Shahdara, Delhi • 110032. Ph : 011-22587459, 22112512. 09312504787, E-mail; mQdexups@gnail.com 


Looking for Electronic Components? 



BUY ONLINE 




♦ 


WWW 


. Shelf Key- 


com 


Keywords /Part no: 


Toll Free Number: 1800 4199 786 9:30 to 17:30 Hrs India (Mon to Sat) 



ISO 9001: Best Quality Heat Sealed Selenium Alloy 

TUBULAR BATTERY 

MODEL 

MRP 

DEALER 

OEM 

JK-150TT 

12500 

8050 

7200 

JK.165TT 

13800 

9000 

8050 

JK-180TT 

15150 

10100 

9050 

Inverter: 650- 2650, Sine Wave: 850- 3100, 1450: 4900 

• 5 YEAR PRO RATE WARRANTY (30 30 on OP) 

• Ultra low; Maintenance & Terminal Sulphation 

• Attractive Colour Carton available in your brand name 

• Lift Inverters also available at competitive prices 

Ct. 09370639431 

SBI Acct: Ravinagar, Nagpur 

AK Pandey:1 0340390269 

JK Bawa:32039788953 ( 

Email: saket) 8 uri@ yahoo.com 4 






perfect metal works 

....house of aluminium alloys & heat sink 
# 339/ 1-4, A.R. Wollon Factory Compund, 
0pp. KSRTC Bus Terminal, Mysore Road, 
Bangalore - 560 026. 

Tele ; 080-26756936/26753163 
M.+91- 8105255001 Fax ; 080-26753163 
E-mail : info@perfectmetal.in 
www.perfectmetal.in 
(We customize as per your needs) 
















Manufacturers of all kind of Solar Lighting Systems, LED Lighting Systems, LED Aviation lights and Marine LED Lanterns 



• SoUr LED Strwt Lights 

(6W to SOW) (Optional- Dimming) 

• Solar Hybrid Street Lights (AC- DC charging) 

• Solar LED Flood Lights/ Mast Lights 

• Solar LED Home Luting Systems 

• Solar Modules (3W to 300W) 

• Solar Charge Controllers (LCD based) 

• LED Street Ughts (6W to SOW) 

• LED Flood Li^ (20Wto SOW) 

• LED Bub 

• LED Panel (2x2) 


• LED Securitv lights 

• LED Aviation Obstruction Lights 
(LOW/Mcdlum Intcnshy) 

• Solar LEO Aviation lights 

• LED Marine Lanterns 

• Programmable Flashers 

• CE Approved products 

• NSIC register^ Company 

• All Lighting Products arc unique In 
design with In-house production 


A navaid energy pvt ltd 

Lighting Lives 
ISO 9001:2008 certified 

C-183. Sector-10, Noida-201301 DIst. Gautam 
Budh Nagar (up) Mob- 09999492721, 
9811673018, Tele- 01204321413 
Email- lnfo(®navaidet>ergy.com 
navigationalaids(g>yahoo.com 


•Solar Charge Controller • SMPS Battery Charger • Solar PCU Inverter 


E-Rickshaw&^ 
SMPS Battery 
Charger 


{ 


n 




.r. 

I 


Dealers \ 
\RequireO 




GURUKIRPA EUECTRONICS 


1888/1 , Gal No- 3. Rama Btock. Pandav Road. Bhoia Nab Nag^, Shahdara, 
Det^11()()32.Ph*011.22382172.9ei()273646E-enaB^ gmeshchw48l()()@y8hoo.oorn 
www.guruldn3aetoctnDncoon\ www.iriciamartmn/gixul^^ 



•Inverters •Inverter Cabinets & Accessories • CFL lev. & HUPS lev. Kits 


LED BASED SOUUt STREH UGin @ SPECIAL OFFB) 

• Ready Street Light Luminary lOw Ac @ 

999/- With Cast Body 

• Solar Street Light Luminary With Dusk To 
Dawn 999/- With Cast Body 

• Solar Street Ught Luminary CFL llw With 
Dusk To Dawn $799/- With ABS Body 
vat. Transport, Extra 

• Solar lanterns available from 499/- onwards 
MINIMUM QTY ORDER 100 






AURA EMERGENCY SYSTEMS 

2012/16, Sadashiv Peth, Ashwini Heights, Pune-411030 
Tel.: 020 24481008/09822013040 
Email : auratrade@gmall.com 


www.aurasolarpower.com 




INSTRUMENT 

CASES 


ALUMINIUM EHRUSION BASED MODULAR 
CONSTRUCTION WITH ANODISED FINISH 


TABLE TOP MODEL ir RACK MOUNTABU MODEL 



India’s LARGEST Round Shell Connectors Mfg. Ca 


Rtex Applications: 

• Mitwy 

• Sensore Motion 
Control Systems 

• Telecommunication 

• Engine ManutectLAing 

• Ne^Mork CommiAiication 

• Welding Machines Equipment 

• Ultra Sonic Epiapment 

• Medicals Equiprnents 

• Street LM Equipments 

• Railway Equipments 


Rtex Products: 

• Mini Rack & Panel Connectors 

• Mini Round Shel Connectors 

• PCB Cormeclors 

• BMC Connectors rmc ^ 

• Co2Gas Diffuser { Tested / 

• CskAe Assembly \ 

• Round Shel Connectors " 

• MS Corviectors 

• Circular Threaded Couping Connectors 

• Cable to Cable Connectors 



V 7. Rukhmini Chember, Pune-Satara Road, Near Sai Hospital, Katraj, Pur>e411046 (India) 
r\ LCA Tel: +91-020-26959713. Fax: +91-020-26959713. Mobile: +91-9890608882 
Electronics Email: rtexrs16@yahoo.co.in | Web: www.r6txconnectors.com 


APLUS SPEECH MELODY 1C COB MODULE 


LOW COST VOICE OTP 1C DURATION 10 SECOND TO 180 MINUTES 
PROGRAMMING TOOL FOR OTP 1C IS AVAILABLE 


SIREN ALARM DOOR BELL ETC. 1C A COB ■ RE RECORDABLE 1C 10 SECOND TO 16 MINUTES 


Voice Based Audio And Video Greeting Cards Available 
Voloe-f meu 1C For LED Flasher etc. & Car Reverse Horn. 


Mantra Shloka 1C COB Custom Designed 
Speech Voice 1C KH Available COB 


PUIS INDIAN 


Ground Floor Bakul Baug, Vasundhara. 0pp. Indian Bank. 

R V Road. Samacrii? (vfast). Miimhai - 400 054 

Mobil* : 9833374810, 9633374618. Tel.: 022-2618 2062 / 2817 3576 

Wtbsit* : www.aplusindla.net Emaii : salas@aplutlndla.nat / smt003@tmt003.c 


TO ADVERTISE, 

PLEASE CALL: 

011 >2681 0601/ 2681602 / 26810603 
E-mail: efyenq@efyindia.com 



Manufacturers of 

Professional Grade 
Loudspeakers For 

• Home Theater • Car Speakers 
• Cinema Speakers • DJ Speakers 
• Ceiling Speakers 

Speaker Size: 2.5 inch to 18 inch 

: AUDAC TRANSDUCERS 

A C - lA, Bonanza Ind. Estate, Ashok 

" ® Nagar Kandivali (East), 

All D AC Mumbai- 400 101, Mob.: 9323713099 
lauctrt Acras Email: audac.arun(@gmail.com 


ACE SOLAR HYBRID UPS, INVERTER & STABILIZER CARDS 


FEATURE PACKED HIGHLY RELIABLE MICROCONTROLLER BASED DESIGN 


SINEWAVE SOLAR HYBRID UPS ■ SINEWAVE INVERTER & UPS, HUPS, STABILIZER CARDS 


India’s Most Advancod Intsrgrstsd Solar UPS 

• Intalligant operation to utilize 
the solar power efUclentty 

• pure Sinewave output. 

• Battery charging with current Sharing 

• Inbuilt heavy duty Solar Charge 
Controller. 

• Powerful grid charger for Battery 
Bulk Charging 

• Option to disable grid charging 

• LCD display for easy monitoring of the system 
Monitors energy saved and diaplay on LCD 
Smart overload no-load and short dreuM protection 
Rating Available -850VA(12V) and 160<)VA(24V) 
Solar panel from 80 to 2S0W4tU can be connected. 




kllWfyiA Pun Sinewave with 
inteillgefit charger and complete 
prolectlone. U UPS available. 
LCO-600VAtol5KVA 


UUPS-800-1500VA 





STABIUZER CARDS 


Microcontroller based cards. 
~Rimy vyvi4tluii iwai zviu — 


current Intelligent TDR. 
t 3digjt7Seg.LEDdispl 
^ Range-90-280V&140-» 



Microcontrolier based cards. 
IntelliMnt 5 stage charge. 
Complete Protection for all ^ 
faults. LEO/LCD models. 


300VAto3500VA 

www.acadlgltal.co.ln 



— Vi 


SRISHTI ELECTRONICS Mob.: 4-91-9810094997 K dghai65@gmail.com 


TO ADVERTISE, PLEASE CALL: 

011-26810601/ 2681602 / 26810603 E-mail: efyenq@efyindia.com 




















LED STREET UGHTS (A.C.) 



18W A.C. 
LED Street 
Light 

Rs. 1000* 


• Model: 12WA.C. 
to 60WA.C. 

• Working Voltage 
100V-290VA.C. 

• Aluminium Die 
Casting Cabinet 

• High Quality 
Power LED’s 



• Model: 6W, 

. 12W, 18W 

• Powder Coated 
Aluminium Moulds 

• Both Round & 
Square Panels 

• High Quality 
LED Driver 


Maxel Electronics Systems (P) Ltd. 

Office: 2097/22, BalajI Market. Chahindra. Bhagirath Place, Delhl-06 


Ph.: 011-23867603, 23876170, Mob.: 09811205116 
Email: maxel.solarpower@gmail.com 


ctronics.com 



QOQGQ 




Complete Component Solution For: 

Weighing Scale, Moving Message Display, Solar Products, 
Power Supply, Inverter and Industrial Components 

Our Products 

• Connectors • LCD & FND • CFR & MFR Resistance 

• Terminal Blocks • SMO Components • Fuses 

• Relays • Wire Wound Resistance • Buzzers 

Authorised Channel Partner For: 



oooos^ I leone | | £ 



ppppppy RAnin^ ^ ^ Maricet. De4M-110006 

S +»1-11-23aMeil, 238689SS, 450S4S21 -Mob.: +91-9811304446 

(ISO 9001-2008 Certified) . pari*cttxoa<lway^ahoo.co.in • Web.: www.peftactradtot,com 


MICROCONTROLLER 

PIC 16F676 & 16F72 BASE 


IP/OP VOLTMETER 
DIGITAL VOLTMETER I 
VOLTAGE STABILISER KfT _ ^ 
SINE WAVE HOME UPS KTTi - 
INVERTER /HOME UPS KIT J ^ 


ALSO IN SINE WAVE HOME UPS KIT 

We Can Develope Software On Microcontroller 
As Per Customer Specification 


R. R. ELECTRONICS 

L.I.G-17/588,Hanuman Nanar, Kankarbagh, Patna-20 
' “ • " ■ I, Mob-93345782T0.9386943040 


Contact-/ R^eev Ranjan), 
98350a7099,Emall-powerpackj)atna^ahoo.co.ln 


hfoi^e of Biectroi/u-o \-fCirdwares, WINENTER 



s: 




•& 


HEATSINKS 

TO 220 BASE 

LED HOLDERS 

LED SPACERS 

SILICONE PAD 

NYLON FASTENERS 

TFIANSISTOR BUSHES 

CAPACITOR CLAMPS 

TRANSISTOR PADS 

MICA INSULATING KITS 

1 SHOP @SP ROAD 
' #40,11 Floor, 

Btngaluru-02 / 

^-/ABLB INC, No. 16/1, 1 Cross. 

1 Nanjarasappa Layout, NagaraPhavi, Bangalunj • 72 

Ph : 4147 5860 MbI: 98450 48642 
vwvw.winenler.in - wkientar^mail.oom 


TO ADVERTISE, 

PLEASE CALL: 

011-26810601/ 2681602 / 26810603 
E-mail: efyenq@efyindla.com 


India’s #1 Website 
For Electronics 
Engineers Working 
Across The Globe 

Established: 1998 | Registered Users; 300,000+ 



Page Impressions; 750,000+ 

Unique Techies: 150,000 

electronicsforu .com 

If its electronics, ifs here 




■GROUP 




For any queries, please contact our team at elyenq@ely»idacom OR +91-1 1-26810601 







PRODUCT CATEGORIES INDEX | 

ADVERTISERS' PRODUCT CATEGORY INDEX 


Products Page No. 


Automation & Robotics 

Fox Domotics Pvt Ltd 43 

ISOFT 125 

Millenium semiconductors 11 

Renesas Electronics Singapore Pte Ltd 41 

Rhydo Technologies P Ltd 119 

Texas Instruments (India) Pvt Ltd 4 

Avionics & Defence Equipment 

Arham Electronics & Electricals (Nimra 

Products) 129 

Axis Powertronics Pvt Ltd (D) 130 

Concept Electronics 129 

Crown Electronic Systems (D) 129 

Digital Promoters (I) Pvt Ltd (M) 129 

Eita Technologies 130 

Good Will Instrument Co. Ltd 136 

Gurukirpa Electronics 132 

Indus Industries 127 

J.K. Power 131 

Kandhari Photo Electronics P Ltd 131 

Maxwatt electronic Corporation 131 

Millenium semiconductors 11 

Mornsun Guangzhou Science & Technology 

Co. Ltd 37 

National Controlling & Equipments (D) 131 

Nehatronix 131 

Perfect Systems 131 

Pyrotech Electronics Pvt Ltd 122 

R.R. Electronics (D) 133 

Sakthi Accumulators Private Ltd 130 

Servokon Systems Pvt Ltd (D) 122 

SM Electronic Technologies Pvt. Ltd 25 

Srishti Electronics 132 

Veeral Controls Private Limited 67 

Cabinets, Enclosures & Accessories 

Chhabra Electronics 129 

Perfect Metal Works (B) 131 

S K Metal Works 129 

Shrey Plastic Moulders 129 

SPM Electronics 132 

Components (Including Active & Passive) 

Able Inc 133 


Products Page No. 


Allegro Micro 49 

Brilliant Electro-Sys Pvt Ltd 120 

Delta Magnets Ltd 99 

Digi-Key Corporation 5 

Element14 India Pvt Ltd 1 

Fujitsu Semiconductor Pacific Asia Limited 

Singapore 33 

Gurudatta Industries 129 

Jai Mata Electronics 131 

Laxmi Electronics 131 

LWI Electronics Inc 23 

Matrix Comsec Pvt Ltd 9 

Millenium semiconductors 11 

Murata Manufacturing Co. Ltd 51 

N I Logic Pvt Ltd ... 29 

OsramAsia Pacific Limited 45 

Perfect Radios 133 

Rockforest 131 

Rubycon Singapore Pte Ltd (India Liaison 

Office) 126 

S.M Semiconductors (D) 132 

Stead Electronics (India) Pvt Ltd 126 

Toshiba India Pvt Ltd 19 

Consumer Electronics & Appliances 

Audac Transducers 132 

EDA Tools (Including Designing & Drafting 
Aids) 

Mouser Electronics (Hong Kong) Ltd 13 

Nl Logic Pvt Ltd 29 

ST Microelectronics Marketing Pvt Ltd 53 

Educational Training Kits 

Core Technologies 124 

Excel Technologies (D) 127 

ISOFT 125 

Kits N Spares 61 

Rhydo Technologies P Ltd 119 

Industrial & Manufacturing Equipment 

Advantech Industrial Computing India Pvt Ltd.... 71 

Chipmax Design Labs (N) 43 

Elnova Ltd (m) 131 

Max Technology & Co 35 


Products Page No. 


stead Electronics (India) Pvt Ltd 126 

Windtech International 130 

Materials (Including Chemicals & 
Consumables) 

Able Inc 133 

HK Wentworth (India) Pvt Ltd 31 

Korea Trade-Investment Promotion 

Agency 47 

Max Technology & Co 35 

Millenium Semiconductors 11 

Progressive Engineers (R) 122 

Optics & Optoelectronics 

Alien Energy Private Ltd 128 

Binay Opto Electronics Pvt Ltd (D) 20 

Fareast Electronics 126 

Grace Electrotek 130 

GSR Infocom Pvt. Ltd 130 

Lightronics 124 

Maxel Electronics Systems Pvt Ltd 133 

Nehatronix 131 

OsramAsia Pacific Limited 45 

Photonics Watertech Pvt Ltd 120 

Pyrotech Electronics Pvt Ltd 122 

Sewon Precision & Ind. Co. Ltd 127 

Steller Electronics (P) Ltd 21 

PCBs, Assemblies & Sub Assemblies 

Core Technologies 124 

Plugs, Sockets & Connectors 

Rtex Electronics 132 

Reseller and Distributors 

Able Inc 133 

Brilliant Electro-Sys Pvt Ltd 120 

Digi-Key Corporation 5 

Elements India Pvt Ltd 1 

Kits N Spares 61 

Laxmi Electronics 131 

LWI Electronics Inc 23 

Millenium semiconductors 11 

Nl Logic Pvt Ltd 29 

Rhydo Technologies P Ltd 119 


Products Page No. 


Sensors & Transducers 

Millenium semiconductors 11 

PIC GmbH 39 

Services 

Core Technologies 124 

Solar Products 

Aura Emergency Systems (D) 132 

Gurukirpa Electronics 132 

Navaid Energy Pvt. Ltd 132 

Nehatronix 131 

Perfect Radios 1 33 

Systellar Innovations 120 

Upsinverter.com 123 

Urja Saur Electronics 130 

Switches & Relays 

Perfect Radios 133 

PIC GmbH 39 

Test & Measurement Equipment (Including 
Indicators & Monitors) 

Crown Electronic Systems (D) 129 

Dinteck 130 

Keysight Technologies India Pvt Ltd Gate Fold 

Nl Systems (India) Pvt Ltd 7 

Rohde & Schwarz 55 

Tektronix India Pvt Ltd. (D) 27 

Vidyut Yantra Udyog (D) 124 

Timers, Watches & Clocks 

Shavison Electronics Pvt. Ltd 15 


Trade Shows and Events 

Worldex India Exhibition & Promotion Pvt Ltd .. 121 

Training and Certification Institutes 


Core Technologies 124 

Transformers 

Jai Mata Electronics 131 

Wires & Cables 

Rank Infotech (D) 128 


EFY Magazine Attractions During 2015 


MONTH 

TECHNOLOGY FOCUS 

MARKET SURVEYS 

BUYER'S GUIDE FOR ELECTRONICS LABS 

January 

loT & Big Data 

LED Lighting 

Programmable Power Supplies 

February 

3D Printing 

Coil Wound Components 

Handheld T&M Equipment For Field Engineers 

March 

Wearables (Smart Humans) 

SMT Manufacturing Equipment 

Digital Multimeters 

April 

3G, 4G & Beyond: Latest in Telecom 

Industrial Inverters & UPS For Corporates 

FPGA Based Dev Boards 

May 

Virtual Electronics (on Web) 

Telecom & Electronics 

3D Printers (Under ^ 100,000) 

June 

Printed and Flexible Electronics 

Educational & Training Products 

Wi-Fi & RF Modules 

July 

Smart Cars 

Automotive Electronics 

Budget Friendly Dscilloscopes 

August 

Smart Homes 

PCB Industry in India: Suppliers & Manufacturers 

Development Boards (Microcontroller based) 

September 

Medical Electronics 

Aerospace & Defence Electronics 

Soldering/Desoldering Stations 

October 

Robotics & Automation (Smart Machines) 

Solar Electronics 

Latest Tools to Manage ESD For Your LAB 

November 

Renewable Energy 

Industrial Automation 

Desktop PCB Mfg Equipment 

December 

Smart Lighting 

LCD Display Components 

Programmable Power Source 
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EB TIMES 


is Becoming Regional 

Get East, West, North & South 
Editions at you doorstep. Write 
to us at myeb@efy.in and get 
EB Times regularly 


An EFY Group publication 

S 


This monthly B2B Newspaper is a resouroe for traders, distributors, dealers, 
and those who head ohannel business, as it aims to give an impetus to 
ohannel sales 
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The PSU-Series is a single output programmable switching DC Power Supply covering a power range up to 1 520W. This series 
includes five models with the combination from 6V to 60V rated voltages. As the PSU-Series can be connected in series for 
maximum 2 units or in parallel for maximum 4 units, the capability of connecting multiple PSU-Series units for higher voltage 
or higher current output provides a broad coverage of applications. The C.V/C.C priority selection of the PSU-Series is a very 
useful feature for DUT protection. At the power output on stage, the PSU-Series is able to run under C.C priority to limit the 
current spike occurred at the threshold voltage and therefore protects DUT from the inrush current damage. 

FEATURES 

• Voltage Rating : 6V/12.5V/20V/40V/60V 

• Output Power Rating : 1200W -- 1520W 

• C.V/C.C Priority; Particularly Suitable for the Battery and LED Industry 

• Adjustable Slew Rate 

• Series and Parallel Operation (2 Units in Series/4 Units in 
Parallel Maximum) 

• High Efficiency and High Power Density 

• 19” Rack Mount Size Design 

• SUndard Interface : LAN, RS-232 & RS485, USB (Device/ Host), 

Analog Control Interface 

• Optional Interface : CPIB/Analog Control Interface (Isolated Voltage 
Control)/Analog Control Interface (Isolated Current Control) 


C.V/ C.C PRIORITY SELECTION 



The Inrush Current and Surge 
Voltage occur at LED Forward 
Voltage(Vf) Under C.V Priority 


The CC Priority Feature Effectively 
Limits the Occurrence of Inrush 
Current and Surge Voltage when 
the Supplied Voltage Rises to the 
LED Forward Voltage 


For more details, please contact your nearest distributor or 
you may directly write to lndia_marketing(g>goodwill.com.tw 

Bangalore & Pune : Integrated Services & Consultancy, +91-9845070872, sales(g)isc4esaindia.com 
Chennai : Vamara Techware, +91 9894388839, sales(3)vamara.in 
Hyderabad : GSAS Micro Systems, +91-9704414410, satya(g)gsasindia.com 
Kolkata : Arihant Trading Company, +91 -9830033381 , gautamgl 966(g)gmail.com 
Mumbai : Automate Process Control, +91-9223508308, automatemumbai(g)gmail.com 
Delhi : Sallcon Nano Technology Pvt Ltd, +91-9810575940, lnfo(3)sallcontech.com 
Thiruvananthapuram : Innovative Instruments Inc, 0471.2316385, instrument_inc(^vsnl.net 


GiyinsTEK 

Simply Reliable 

GOOD WILL INSTRUMENT CO., LTD. 
www.gwinstek.com 
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Frain with EFY Tech Centers 


AHMEDABADO * COIMBATORE • OELHI • GWALIOR 
HYDERABAD • KOLKATA • NAGPUR* ^ 


(* Nagpur conducts only inhouse trainings in educational institutes) 



These Hands-on Workshops Are Meant To Boost 
Your Practical Knowledge So You Can Perform Better 




Bookings 
Open for 

Worksho|x 
in companies 
and educational 
institutes 


Courses are concise with 
focus on hands-on. Please 
check our website for course 
schedule and other details. 

www.efytechcenterxom 


Hands on Training 

Duration 

Fee 

(Including lervtcc tii) 

Arduino 01 ^ 

3 Days (18 hours) 

T6.000/- 

Basics of Electronics 

3 Days (18 hours) 

T4.500/- 

Embedded C Plus RTOS 

9 Days (54 hours) Knowledge of C-Programming 
and PIC18F Microcontroller necessary 

?1 5.000/- 

Embedded Systems 

21 Days (126 hours) Includes Basics of Electronics. PCB Design. 
Microcontroller PIC18F4520, Embedded C Plus RTOS 

T30.000/- 

Microcontroller 

PIC18F4520 

6 Days (36 hours) 

?1 0,000/- 

PCB Design 

3 Days (18 hours) 

T5.000/- 

Raspberry Pi 

5 Days (30 hours) 

710,000/- 

Robotics 

6 Days (36 hours) 

79,000/- 

VLSI 

9 Days (54 hours) 

Knowledge of Olglta) Circuits Is necessary 



715,000/- 


Fee may be paid online (www.efytechcenter.com), by DD/Cheque/money order in favour of EFY Enterprises Pvt Ltd, or in cash. 


EFY 




Send your queries to: efytech@efy.in 








TeCHCenter* 


EFY Enterprises Pvt Ltd 

D-8a/3. Okhia Industrial Area. Phase 1. New Delhi 110020, Phone: 9650013762, 011-40596600, 26810601-03 
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RF Signal Analysis in Your Hands! 




New Powerful, Affordable, Portable 

RSA306 Series USB Spectrum Analyzer 


A full-featured spectrum analyzer priced at ? 2,58,000, less than half the price of a conventional unit. 




RF Design & Development 


Teaching 


Interference Hunting 


Field Maintenance 


Troubleshoot your 
wireless network in real-time. 




Minimize time to market - 
be right, right away. 


Teach RF beyond the 
basics and beyond the lab. 


Fast interference hunting 
made easy and inexpensive. 


The RSA306 USB Spectrum Analyzer delivers full-featured 
spectrum analysis with 9 kHz to 6.2 GHz frequency coverage at half 
the cost of a standard solution. 

It’s compact, weighs just 1 .3 pounds, takes little space on your 
bench, and fits easily in your hand, bag, pocket or tool belt. It runs 
with the full-featured SignalVu-PC signal analysis software, which 
is now a free download! 


■ Powerful - Real time analysis capability and 9 kHz to 
6.2 GHz frequency coverage 

■ Affordable - Less than half the cost of a conventional unit, 
plus free SignalVu-PC signal analysis software is included 

■ Portable - USB Spectrum Analyzer ready to connect to a 
PC with USB 3.0 

■ Customizable - Create custom setups on your PC without 
worrying about losing your settings 


For more information, please call our sales channel partner in the city nearest to you. Ahmedabad : Optimized Solutions Pvt. Ltd. (91 -79) 
30080808 / 26589008; Bangalore: Aarjay International (91-80) 43409200, Convergent Technologies (91-80) 23490111 / 179; 
Chennai : Aarjay (91 -44) 40509200, Primetech Instruments Pvt. Ltd. (91 -44) 24492961 ; Andhra Pradesh /Orissa : Peridot Technologies 
(91 -40) 23405855; Indore ; Optimized Solutions Pvt. Ltd. (91 ) 9909979950; Kerala : Convergent Technologies (91 -471 ) 246241 2 / 386; 
Kolkata : Techno Scientific : (91-33) 32948567; Mumbai : Vitronics India (91-22) 28506037; New Delhi : S.P.I. Engineers Pvt. Ltd. (91) 
9810157421; Convergent Technologies (91-1 1) 42481 121 / 1 131; Pune : Cyronics Instruments Pvt. Ltd. (91-20) 24208200; North East 
India : Vishal Vyapar Vikash (91 -361 ) 2540701 . 

For more details : in.tek.com/spectrum-analyzer/rsa300 

Enquires Call : +91-80-30792726 / 30792741 or 
Email To : india.mktg@tek.com 

www.in.tek.com 


Tektronix* 

/ 
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